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ANNOUNCING! 


Increased capacity ratings 
for Timken bearings 


, I {HE Timken Roller Bearing Company announces 
an increase in the capacity ratings of most 
series of Timken’* tapered roller bearings. Increases 


range up to 39%. Most are in the neighborhood of 


10%. Some are negligible. 


Permits Use of Smaller Bearings 


This increase in capacity ratings makes it possible 
for many of you to use smaller bearings. Your 
products can be made more compact. You can save 
weight. You may be able to reduce the size of your 
shafts and housings. And you may be able to use 
Timken bearings in new applications where they 


have not been practicable in the past. 


3 Reasons for Increases 


What led to these increases in Timken bearing 
capacities? Three things: 
First, a careful review of more than 6,000 different 
laboratory studies of Timken bearing perform- 
ance on fatigue life machines. From these ex- 
haustive studies, conducted on an organized, 
scientific basis since 1924, we keep learning more 


and more about predicting bearing life. 


Second, refinement in the method of analyzing 
these studies mathematically. 
Third, a careful review of the life of millions of 


Timken bearings in the field. 


How Much Can This Save You? 


To find out how the new capacity ratings affect the 
types and sizes of Timken bearings in which you 
are interested, call your Timken bearing represent- 


ative or write our Engineering Department. We'll be 


glad to work with you at the drawing board stage. 
The Timken Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable 


address: ‘“TIMROSCO”. 


TI MKE N TAPERED ROLLER BEARINGS ROLL THE LOAD 


See the first Timken Televent hour, in color, ‘Eleven against the ice—story of the Antarctica Turnpike’. NBC-TV, Monday night, Sept. 23. 
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This skilled machinist uses a Lindner 
jig borer with electronic Autopositioner 
and rotary indexing table to produce 
a precise test fixture for the MD-9 
Hemisphere Sight used in the B-52 
bomber. Other General Mills-built 
bombing or fire control units fly with 
the B-47 and B-58, 


*B-52 gunners are better marksmen 


because of this General Mills craftsman 


Maintaining accuracy of the MD-9 Hemisphere Sight 
_ ,=> 1 : 1 

for the tail defense system in B-32 bombers calls tor 

lI oleranc Ss. Hi Iding these ic lerances 

1 

engineered 


’ } 
requires exacting test hxtures. Wi designed, 


We'd like to tell you more about how we 
combine creative engineering and fine precision 
production to serve industry and 

military. Our unified team can handle 

research, development or manufacturing—or the 
whole package. Send for facts, Dept. OD9 


The optical device in the picture has flat, microfinished 
surfaces with angular accuracy within two minutes of 
surrounding lens openings. The critical flat areas 


nd openings are located from be iring holes that are 


er 


reld within OO0Z 


0000", 





Test fixture in place on MD-9 Hemisphere 
Sight which we build under subcontract for 
the Crosley Division of Avco. 


General 


Minneapolis 13, Minnesota 




















Watch those operating costs SHRINK 
with CLARK TRANSVERTER On the job 





A revolutionary “package’’ power train of seasoned veteran units 





a 


Trucks Operating 
On delivery schedules 


Coaches making frequent stops 


alll 


Refuse collection 


wee 


Concrete mixers and 
similar industrial applications 


Mi... 


Materials handling machinery 


e Torque Converter 
for vehicles in “frequent start’’ service 





No heavy friction clutch— 


Eliminates the driver’s “‘tired left foot.” 
Hydraulic clutch is controlled by push- 





button or light-pressure pedal. Inching 


is easy, just by using accelerator. 





Much less gear shifting— 

Most work can be done without shifts. 
Closely spaced ratios make shifts fast, 
smooth, quiet. 





Smooth starting, smooth acceleration— 


No stalling, no lugging, no wheel slip- 
ping. Torque converter supplies a 





Many stationary power plants 
and oil field applications 


CLARK 


CLARK EQUIPMENT COMPANY, Transmission Division 


Please send the TransVerter Bulletin 
NAME 


POSITION ADDRE 


EQUIPMENT 


CITY 





September-October 1957 


e Hydraulic disconnect clutch 


e Transmission 


smooth power flow—no shock-lo ding. 


Much longer life for drive-train 
Ideal accessibility for service— 


Every unit is easy to get at. No special 
tools needed. No clutch adjustment re- 


quired— big savings on costly down-time- 


Available for OEM or field 
conversion— 


Add up these vital benefits and you get 
just one answer: LOWER COSTS. It’s 
easy to get the whole worthwhile story 

send the coupon for the TRANSVERTER 


Bulletin 


Falahee Road, Jackson 12. Michigan 
Cc PAr — 
ZONE ATE 
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The critical aluminum hanger beams supporting 
the new Aero 7-D rocket launchers are Michael 
Flynn extrusions. Nearly 50,000 of these vital 
parts have already been delivered for use on Navy 
jet fighters such as the Banshee and the Cutlass 

parts that carry the payload that carries the punch. 


Real quality in aluminum extrusions reflects not 
only advanced metallurgical engineering, precision 
die-making, and skill in press handling—but also 
the reputation of the extruder for delivering pro- 
duction quantities according to specification and 
on schedule. Twenty years’ experience in quality 
metalworking has given Michael Flynn Manufac- 
turing Company that reputation. 


Flynn offers a wide range of stock profiles, one of 
which may well suit your needs. Also, take advan- 
tage of Flynn’s facility in handling custom orders 
of every size. Close adherence to high standards 
sets Flynn extrusions above the crowd. Ask 
Flynn first. 


i. a 


es oe 
MICHAEL FLYNN MANUFACTURING COMPANY 
Extrusion Division 
100 EAST GODFREY AVENUE, PHILA. 24, PA Tel. Fidelity 2-500 
51 EAST 42ND STREET, NEW YORK 17, N.Y Tel.: MUrray Hill 2-0625 
113 MAPLE STREET, SPRINGFIELD, MASS Tel.: REpublic 3-2814 


937 RADCLIFFE ROAD, TOWSON, MD Tel.: VAlley 3-2090 
—> On ae 2 aw Bs 
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Navy’s latest fire-power 
rides on this Flynn extrusion 
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AN IMPORTANT STATEMENT | 


on selecting steels 
for heavy-duty transmissions 
in off-highway equipment: 





‘‘Field failures resulting from the use of substitute materials 
require replacement up to 7 times as often as when nickel alloy 
steels—proven by experience—are used in the original parts. 


‘“‘We are unwilling to downgrade gear and shafting steels... the 
result would be expensive to users in terms of replacement costs.” 


Fuller Manufacturing Company 
Kalamazoo, Michigan 


P.S. Fuller speaks from many years of experience building transmissions 
for the toughest service — in off-highway trucks, earth movers, cranes. 
Perhaps you too will find that nickel-containing materials are the 
answer to your metal problem. Check with Inco. All the information 
and help we can give are yours for the asking. That includes corrosion, 
high temperature and fabrication help... foundry service... technical 
publications . . . convenient sales and field information. 


Nickel alloy steel gears and 
shafts in Fuller’s 5-FS-1220 
transmission help this Kenworth 
truck tote a 35-ton load of 48-foot 
logs up a hill in Vancouver, B.C. 
Fuller uses types 4820, 4320, 4620 
and 2515 steels for carburized 
parts in this unit. 





67 Wall Street 


JINCO THE INTERNATIONAL NICKEL COMPANY, INC. new York 5, n.¥. 
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BERMITE MEANS 
Infrared , Progress 






Genera! infrared progress, with significant ¢ 
tributions by Bermite research and development 
is working toward world-wide, scientific leader 


ship 


Advance-type Bermite developed composit 


are vital components in tl worid movement, 


and in the company s intrared produc ng flares 


These flares, used as decoys for countermeasure 


Durposes, and as targets and tracking aids, are 

f J Y 

either parasitically or electr 1 gnited. Their 
y y ] 

parameters, such as bur } time, I.R. output, 

and spectral response, may be varied to meet 

specific customer require ents 


Customers using Bermite flares include aircraft 





manufacturers, their n e groups, and Naval 
stations engaged inn e testing. These flares 
as infrared producers, through the development 
of new Bermite formulations, are much more 


Infrared Characteristics 


efficient than conventional type compc 





BERMITE BUILT ORDNANCE an Positions are open now for qualified engineers 
iS BETTER BUILT THROUGH VW Telephone UP Welk-telaie San (tk ane]; 
RESEARCH, DEVELOPMENT AND PRODUCTION Department at Bermite today 





Eorucite Pwedler Cars La 
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| MINT CANYON ROAD, SAUGUS, CALIFORNIA 
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NEW CAST IRON THAT BENDS 





Ordinary cast iron, magnified 200 times 
reveals ribbons of graphite flakes dis- 
tributed through the iron like a net- 
work of invisible cracks or voids. To 
the research scientist, this pattern ex- 
plains why ordinary cast iron breaks 
if it receives an extremely sharp jolt. 





New Allis-Chalmers iron has a com- 
pletely different structure. Here, tiny 
balls of graphite are entifely surround- 
ed by iron, giving it new strength and 
shock-absorbing ability, yet it is just 
as easy to cast and machine as ordinary 
cast iron 


—a contribution 
of Allis-Chalmers 
basic research 


These photomicrographs are typical of them in ever-increasing numbers. 
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the tools used by Allis-Chalmers scien- 
tists to develop a new kind of cast iron 
— as strong and flexible as steel, yet 
as easy to cast and machine as ordinary 
cast iron. Equally important, this new 
metal can be produced economically. 

“Cast iron that bends” is already 
serving many users of Allis-Chalmers 
equipment—and will continue to serve 


Exploring new frontiers has been a 
major factor in Allis-Chalmers’ growth. 
Its accomplishments have been applied 
to such diverse fields as tractor equ’p- 
ment, electrical insulation, ore precess- 
ing machines, plus many other civilian 
and military projects. Allis-Chalmers, 
General Offices, Milwaukee 1, Wis. 


ALLIS-CHALMERS > 
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You get what you want with 


DAINIAYX 


PRESSES 


—_——___- -——- —- —— + _ . ee ee eee ee 


WORKS MANAGERS 


get presses that work a full shift...every shift 


Danly Presses are made to operate 
full time at top capacity...built with 
extra strength and extra rigidity. 
Oil circulates automatically to crit- 
ical wear points all the time the 
press is running. Heavy bed brac- 
ing and extremely close gib align- “ff 
ment mean less die wear, longer 
runs without die regrinding. Danly 
accuracy and the exclusive Micro- 
inching Drive reduce hours to 
minutes during die try-out. Danly 
Presses can be installed and ready 
to go to work weeks sooner— 
pipes, wires and controls are in- 
tegral with the press. 


an 
= 24 
¢ 
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NEW BOOK TELLS HOW MODERN PRESSES 
MAKE LARGER PROFITS POSSIBLE 


“Industry's Wealth-Builders” tells how 
Danly Presses play an important-ro/le in 
corporate profits... growth. «.neW' plant 
deve/opment.../ower production . 
costs. For your copy, write to 
DANLY MACHINE SPECIALTIES, 
INC., 2100 S. Laramie Avenue, 
Chicago 50, Illinois. 
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speeds you from blueprint to working model 
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Curtiss-Wright PROTOTYPE SERVICE 


Here’s the fast, efficient and economical way to get 
working models from your turbine or compressor 
blade designs . . . whether you want a single 
prototype or test production quantities. Curtiss- 
Wright’s Metals Processing Division scales down 
its complete facilities in a modern, geared-to-speed 
prototype shop .. . brings under one roof all the 
production steps from primary metal to finished 
product in any high integrity alloy. 

Working model production brought to a fine 
point of precision control means more accurate 
development now ... smoother flowing production 
later. Coordinated facilities for casting, forging, 


grade rolling, machining and extrusion are ready 
to serve you on short notice . . . solve your prob- 
lems in a hurry. Contact Curtiss-Wright when your 
next set of designs leaves the drafting board. Quali- 
fied engineering consultation available at all branch 
offices. 

For complete details, write to: 83 Grider Street 
DIVISION 


METALS PROCESSING 


CURTISS-WRIGHT « 


CORPORATION © BUFFALO, NEW YORK 





METALS PROCESSING DIVISION BRANCH OFFICES: « « « NEW YORK e@ HOUSTON e@ LOS ANGELES 
ELECTRONICS e NUCLEONICS e PLASTICS e METALLURGY e ULTRASONICS e AVIATION 
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Model 400 
TENDERIZER 


Model 5313 
MEAT SAW 


~ 


Model FW-150-4 
DISPOSER 


KITCHEN 


Model AM-7 
DISHWASHER 


DISHWASHING 


= 


+. — 
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~ 
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Mode! 84141 FOOD CUTTER 


Ly 


~S “ ’ 4 
.@ 4 ° Mode! “1512 SLICER 
» =~ - 


é 
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SALAD PANTRY 


Model 6115 
PEELER 


Mode! A-200 
MIXER 


Model L-800 
MIXER 


BAKE SHOP - ‘Wl 
| | e 
‘ / 


Model V-1400 


MIXER  ” 





Hobart Delivers Higher Standards, Lower Cost per Serving— 


in Kitchen-Wide Installations 


It's always a great advantage to plan your choice of equipment with 
Hobart — to consolidate your purchasing and servicing. It saves time and 
trouble, gives better results, and delivers both individual and overall 
economies (as in interchangeability features). Many Hobart products, 
such as food cutters and mixers, can be used to great advantage in more 


than one “quarter”. 


You get the widest coverage of products in the industry, including 
food, kitchen, 
machines. (Full line only partially illustrated.) You get the most models, 
And they're 


food waste disposers and bakery and dishwashing 
for greatest individual efficiency in size and capacity 
Hobart machines, backed by an unparalleled engineering reputation, a 
guarantee and service facilities known and respected everywhere... 


The Hobart Manufacturing Company, Troy, Ohio. 





Trademark of Quality & fo ve yea 


mechines 


The World's Largest Manufacturer of Food 
Kitchen and Dishwashing Machines 





It’s only part 
of the National Castings 
story... 


Melrose Park, Ill Chicago, Ill Cleveland, Ohio Sharon, Pa 
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a multiple source n, > 
within : mea 
one company 


‘as ~ 


Phoenix, Ariz ea / ‘Indianapolis, ind. 


e@ Most companies—probably yours—pursue a 
“multiple source” policy to keep production lines 
humming. And with National you can continue 


mes oe this policy with several “plus” advantages. 
HTM oY © Individual jobs can be made interchangeable 


(pearlitic malleable) b 1 s be i h d 

onsheis nad etween plants . . . or equipment can be interchange 

alloy stee/ between plants. This way you get all the advantages 

manganese stee!* of dealing with one strong company . . . with 

ns 3 Seated unparalleled facilities of many plants. Remember 
*Only from it’s just part of the National story — flexibility of 

Capitol Foundry Division production with individual attention. —sa-am 


Phoenix, Arizona 


NATIONAL “s:: CASTINGS COMPANY 


Established 1868 «© Cleveland 6, Ohio 
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1944...RESEARCH - 1957...MASS PRODUCTION 


For 14 years Aerojet-General has pioneered 

the research and development of infra-red devices. 
Now, Aerojet and Aerojet alone has perfected 

the high-volume production of infra-red systems for: 


GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 


* 
4S LP % CORPORATION 
A Subsidiary of AZUSA AND 
The G al I 


PLANTS at 


re ak ‘ pat NEAR SACRAMENTO, CALIFORNIA 


September-October 1957 











Among the thousands of users— 








Also Performs Important 
Materials Handling Jobs for this 
Prominent Electrical Manufacturer 


THE 
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ne major use of the Dempster-Dumpster 

System in a large General Electric plant 
is for scrap materials collection. The Demp- 
ster-Dumpster Detachable Containers are 
placed in various areas, such as wire prepara- 
tion and parts fabrication. When they are 
filled the truck-mounted Dempster-Dumpster, 
operated by only one man, the driver, picks 
up load, hauls and dumps in their scrap and 
salvage area ... handling one-container-after- 
another. In a similar manner, this amazing 
low cost system also is used to collect waste 
materials around this factory. We at Demp- 
ster Brothers are proud to name the General 


Electric Company among the thousands of 
users of the Dempster-Dumpster System. 


You, too, can reduce your bulk materials 
handling cost with this modern method — a 
flexible system that (1) enables you to obtain 
and use any required number of containers, 
each in the design and size to meet different 
material requirements, and (2) collect, haul, 
dump and/or transfer materials of every de- 
scription with one truck-mounted Dempster- 
Dumpster operated by only one man, the 
driver. Write us today for complete informa- 
tion. Manufactured by Dempster Brothers, Inc. 





THERE IS A DEMPSTER-DUMPSTER DETACHABLE CONTAINER 
AVAILABLE OR THAT CAN BE BUILT TO SUIT THE MATERIAL— 
be it soiid, liquid, dusty, combustible, high temperature . .. waste 
or salvable, raw or finished product, and each, regardless of size 
up to 21 cubic yards or capacity up to and over 36,000 Ibs. pay- 
load, can be handled by one truck-mounted Dempster-Dumpster 
with only one man, the driver! Savings are tremendous! 


successtully exploring new ideas tc reduce " 
your materiais handling costs with the 


SIPTTI e 
Uscirsrasl. 





DEMPSTER BROTHERS, 997 Shea Building, Knoxville 17, Tennessee 
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Tools to Attain New Horizons in the ‘‘Atomic Age’’ Come From... 
ENGINEERING “KNOW-HOW” 


KINNEY MFG. DIVISION 
Boston, Mass. 

High Vacuum Mechanical Pumps, single 
stage, 13 to 780 cfm, pressures to .01 
mm Hg; two stage, 2 to 46 cfm, pres- 
sures to .0002 mm Hg; Mechanical 
Booster Pumps, 30 to 5000 cfm, pres- 
sures to .0001 mm Hg. Rotary Liquid 
Handling Pumps to 3000 gpm. 


VACUUM EQUIPMENT DIVISION 
Camden, N. J. 

Complete KINNEY Vacuum Systems— 

Vacuum Furnaces (Arc, Induction or Re- 

sistance), Evaporators, Optical Coaters 

and Metallizers, TV Tube Aluminizers; Oil 

Diffusion Pumps, Gages, Valves and Oils. 


KALAMAZOO DIVISION 
Kalamazoo, Mich. 
HYDRECO Hydraulic equipment for indus- 
trial and mobile applications. Gear and 
Dual-Vane Pumps and Motors to 2000 psi, 
to 120 gpm, to 120 hp. Control Valves 
to 2000 psi and 150 gpm. Cylinders 
Telescopic, Single and Double-acting 
to 10” diameter, strokes to over 20 ft 


WATERTOWN DIVISION 
Watertown, N. Y. 
Railroad Air Brake equipment of all 
types; STRATOPOWER Hydraulic Pumps 
and Motors for Aircraft, to 5000 psi for 
operation to 400° F 


AURORA PUMP DIVISION 
Aurora, Ill 
AURORA Centrifugal Pumps to 8500 gpm 
and 600 ft. heads. APCO Turbine type 
Pumps, 5 to 150 gpm, heads to 700 ft. 
Condensate Return Units 800 to 100,000 
sq. ft. radiation. 


Modern High Vacuum technology is 
opening many - 


doors which physicists 
and scientific researchers now know 





many more to come. To name but a few 
which had their genesis in Vacuum Proc 
essing, there are: Atomic Accelerators 
Radar, Transistors and other Electronic 





na 


candescent Lighting, Refrigeration and 
Air Conditioning, "Wonder Metals 
Titanium, Zirconium, etc. and the Mycin 
“Wonder Drugs.” 


Engineers of The New York Air Brake 
Company are bringing ever-improved 
Vacuum Equipment to the scientist 
the laboratory and the production engi 
neer in the plant. The KINNEY MFG 
and VACUUM EQUIPMENT Divisions 
of The New York Air Brake Company 
are the natural sources for the answers 


+ 








to questions and problems inv ng 
High Vacuum. Remember the in 
KIN imy t those wh 
y well be ver 
u 
New developments are the norm throug! 
out The New York Air Brake Company 
wel 
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Pumps and Fluid Motors, of watch-like 
precision, help to advance frontier: 
the sky in aircraft, guided missiles and 
rockets. Railroad Air Brakes of new de 
sign, bearing the NY mark, are on New 
York Central's famous Train X 
Write today for literature that will give 
you an insight into what The New York 
Air Brake Company's /maginative Engi 
neering holds for you. 
‘ 
‘NEWYORK 17, N.Y. \2 
15 











When the first 
flying boat 


Sperry 


was launched... 











was already 





providing SERVICE! 


Back in 1912 when Elmer Sperry 
designed and installed the first automatic 
fight control system for the first Curtiss 


Flying Boats, company engineers were 





already trained to instruct pilots in its 
proper use, provide expert maintenance, 
und make repairs as required 

From this philosophy of making cet 
tain that customers get the full benefits 
of skilled engineering throughout th 
lite of every Sperry product or system 
grew a unique and complete field engi 


neering service. 


216 


Sea Captains soon found that in any 
part of the world Sperry engineers were 
always close at hand—ready to adjust o1 
service the Gyro-Compass and Gyro 
pilot®*, and later on, Sperry Loran, Radar 
ind Gyrofin® ship stabilizers 


world-wide 


With development o 
aviation, airlines and military agencies 
found Sperry facilities available abroad 
providing prompt service on flight con 
trol systems and all forms of Sperry 
instrumentation 

In World War IL and the years that 
followed. Sperry sull further extended 


ficld engineering to every branch of the 


/ 









military, from the tropics to the arctic 


regions — servicing intricate bombing 


gunfire control, and missile systems 


keeping radar and other electronic gear 


in prime condition, 





Today there are more than 900 Field 
Service Engineering personnel assigned 
to Sperry products in three major areas 

service, training and product repait 
Supporting each of these services are 
specialized product engineering § staffs 
Through this concentrated team effort 
customers are assured that they receive 
the full 
Sperry product or system. 


7 PtA AY GYROSCOPE COMPANY 
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value engineered into every 












IT’S A MATTER OF EXPERIENCE... 








Here’s Why More H-P-MS are Chosen for Shell 
Production than any other make of Press 






£ H-P-M high explosive shell production know-how has 


> 





been invaluable through three major emergencies 






and our preparedness program. Here’s the proof 






...the above photo shows models of H-P-M presses 






for two shell lines which will produce 8 inch 






high explosive shells at a large midwestern plant 





Anda line of five similar presses has been installed 






at another plant for the same job. These are the 






only two major facility contracts placed for shells in 






| the past two years. The presses, tooling and eng 






neering planning are H-P-M standards—standards 





that the Ordnance Industry team accepts with 






complete confidence assured through hundreds of 






bs Shell manufacture is only one of the important 





0 successful installations. 
t 
¥ 


jobs for which H-P-M presses are so widely accepted 






throughout the metalworking industry. If you have 









a problem concerned with the forming of meta 






complete H-P-M engineering service is available for 






planning and follow thre gh For complete informa 









tion, write or call us today. 
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4 The H-P-M 1000-ton press used in hot pierc- 
ing high explosive 8 inch shells, the first 
operation in the hot forging, cold extrusion 

process used in shell manufacture. 














PM THE HYDRAULIC 
PRESS MFG. co. 


Mount Gilead, Ohio, USA 









A DIVISION OF KOEHRING COMPANY 





| 1877—1957 | 


September-October 1957 


From radar antennas to “readout equipment... 

e 
AMF has experience you can 
int h antennas made by AMF form a vital part of the nat tir sur 


network @ A 


mart 


woe NP nc 
’ Defense Products Group 
BBS EIS AMERICAN MACHINE & FOUNDRY COMPANY 
abet 1101 North Royal Street, Alexandria, Va. 


Asbury Park @ Atlanta @ Boston @ & 
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These Modern Facilities 
BEHIND THE PLANE YOU FLY 





CONTINENTAL'S FACTORY RE-MANUFACTURE 
Backs You with Factory Knowhow —and 


Precision Production Machinery — Throughout 
Your Engine’s Life 


No two ways about it: the men and machines that produced your airplane engine 
in the first place are obviously best qualified to keep it in top running condition. That 
is why Continental's Factory Re-Manufacture Plan is rapidly supplanting the periodic 
overhaul among users of utility planes. Factory Re-Manufacture gives every owner 
the benefit of precision facilities and knowhow that simply can't be matched in the 
field. You get new engine warranty, along with new engine safety and dependability 
—in a fraction of the time required for overhaul—and new log book with zero engine 
hours—all this at a modest predetermined price. Get in touch with your Continental 
distributor or write for information. 


ALL CONTINENTAL AIRCRAFT ENGINE MODELS ARE 


AVAILABLE AS FACTORY RE-MANUFACTURED ENGINES When buying a utility 
plane, choose one 


with all the plus 


[ontinenta] Motors [orporation \ yi viv 


AIRCRAFT ENGINE DIVISION pilots’ 
first choice. 
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NEW WEAPON, NEW CONCEPT 


An important new weapon for a new U.S. Army concept is now being delivered in quantity by Martin-Orlando, 
This is LACROSSE, a field artillery guided missile, developed to implement the combat concept of the Pentomic 
Army...a “fighting” Army consisting of self-sufficient highly mobile battle groups. LACROSSE will provide these 
battle groups with the shockpower of extraordinary speed, mobility and accuracy in heavy armament support of 
their operations. LACROSSE is the first generation of an entirely new kind of general purpose weapon. All of its 
components, consisting of the missile mounted on a standard Army truck and a guidance system, can be airlifted 
to advance areas. The missile is fired in the general direction of the target—without target data at the launching 
site. Its pinpoint accuracy is controlled by a forward observer. The Martin Company, with more than 10 years of 


design, production and operational experience in guided missiles, today stands as a leader in this important field. 


44 24 FER 2 Pa 


BALTINORE DENVER ORLANDO 
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High-Strength Steels 
make your product 
last longer and/or 
weigh less 


Longer life and/or lighter weight come nat- 
urally when you use N-A-X HIGH-STRENGTH 
steels. One of these two steels may fit the 
specifications of your product: 


N-A-X FINEGRAIN STEEL 
N-A-X HIGH-TENSILE STEEL 


Both are low-alloy, high-strength steels with 
many diversified applications in modern metals 
design. Compared with mild-carbon steels— 
e They are 50% stronger 
e They have high fatigue life with great 
toughness 
They have greater resistance to wear or 
abrasion 
They are readily welded by any process 
They are stable against aging 
They can be cold formed readily into 
difficult stampings 
e They polish to a high luster at minimum cost 


N-A-X FINEGRAIN’S resistance to normal at- 
mospheric corrosion is twice that of structural! 
carbon steel. Where greater resistance to 
extreme atmospheric corrosion is important, 
N-A-X HIGH-TENSILE is recommended. 

Let us show you how you can use N-A-X HIGH- 
STRENGTH steels to make your product last 
longer and or weigh less. 


N-A-X Alloy Division, Dept. M-6 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan + Division of 


NATIONAL STEEL CORPORATION 
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new light 
on a cold problem 


by 


I" the land of the midnight sun—or 
anywhere the temperatures drop 
down to — 65°F and stay there—Janitrol 
hot fuel prime systems provide positive 
engine starting in a matter of minutes. 

In a series of tests for example, a 
Curtiss-Wright turbo-compound engine 
which had been cold soaked for three 
solid days at —65°F was started in 60 
seconds and running clear in 3 minutes. 
[his was not an isolated example. The 
Janitrol unit does it repeatedly. 

rhe unit is less than 18 inches long, 
weighs under 16 pounds, heats fuel 
from —65°F to 200°F and supplies hot 
fuel at the rate required as long as 
necessary to insure smooth starts. 

Janitrol’s broad experience in solving 
such problems has led to other im- 
portant developments: such as Janitrol 
high-temperature high-pressure cou- 
plings; pneumatic controls, heat ex- 
changers, and purge gas systems. Call 
your nearby Janitrol representative. 
Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 
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Here’s where you'll find the performance record 


of Si AGE AIRCRAFT BEARINGS 


R REPUBLIC 
AVIATION 


BSOEING AIRFLANE COMPANY 
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AT VITAL CONTROL POINTS ON AIRCRAFT 
IN THE AIR AND ON THE DRAWING BOARDS, 
SHAFER AIRCRAFT BEARINGS CARRY THE LOAD. 


© 


| : DARE. BEARINGS | 801 Burlington Ave., Downers Grove, Ill. 


CHAIR! BELT COMPANY 
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Opening the way - 
to new 
engine control accuracy 


ACTUATOR : HYDRAULIC POWER SUPPLY 
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Westinghouse electric governors actually predict 
speed changes... react faster than any other 


Now, Westinghouse offers the fastest acting electric governor in history. It senses 
electrical load change . . . anticipates speed change. It is much faster acting than 
the conventional governor which must wait for actual speed change. 

The Westinghouse electric governor also provides for automatic isochronous load 
sharing by two or more engine-generator sets. Electric frequency (speed) sensing, 
another prime feature in the Westinghouse electric governor, eliminates the need 
for expensive and troublesome mechanical speed-drive systems. 

This accurate, dependable governor is easy to maintain . . . no tubes or other 
frail parts . . . operator attention is cut to minimum. 

FOR ALL THE FACTS, write Westinghouse Electric Corporation, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. Ask for B-6757. J-220 


you CAN BE SURE...iF its Westinghouse <7 


ELECTRICAL CONTROL UNIT 
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».». SENDUST POWDER CORES 





Try 
SENDUST CORES 


in these typical 
applications 





® Cores for loading coils 
® Cores for filter coils 


® Transformer cores for 
voice and carrier 
frequencies 


Write for a copy of the Sendust 
Core Bulletin SDC-110, contain- 
ing data on standard core sizes, 
electrical and magnetic properties, 
standard permeabilities, etc. 


ADDRESS DEPT. O-79 


POSSESSES ESSE ESEEEEEEESEEEEEESEEESESESESESESESE OO SEEEEEE 


They use NON-STRATEGIC MATERIALS 





... you can avoid alloy shortages 


Arnold sells SENDUST Powder Cores in 


this country er exclusive license from 


The Tohoku Metal Industries Co., Ltd., of 


Japan. They are available in a wide selection 


of sizes, ranging from .800" O.D. to 3.346” 
O.D.—and in permeabilities of 10, 13, 25, 
30, 50 and 80, not all sizes are 
available in all permeabilities 

SENDUST cores possess magnetic proper- 
ties that are generally superior to iron powder 
but inferior to Mo-Permalloy powder 
cores in the audio and carrier frequency 


range. The eddy current loss for SENDUST 


although 


cores 





cores is lower than that of Mo-Permalloy 


powder cores, but the hysteresis loss of 


SENDUST cores is substantially higher, and 
have higher values of electrical 


they also 


resistivity. In other characteristics of powder 
cores, the two types are somewhat similar, 


but SENDUST 


; 
Mdleriats 


cores contain no Scarce or 


Strate gt and can offer a core source 
in times of alloy sh 
Sample SENDUST cores as well as pro- 
untities are available from stock. 

For more detailed information, send for technical 


data sheet SDC-110. 


riage. 


duc ton qu 
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Powered by 
WHITE'S Superior Diesels 





Down-Range Stations will 
Track U.S. Guided Missiles 





requirements for supplying power on this down-range 
project. These high-quality, heavy-duty engines are 
world renowned for their continuous, dependable opera- 


Along a 4,400 mile testing corridor sweeping from 
Florida southeastward to Britain’s Ascension Island, 
U.S. guided missiles burn their way through tropical 





Atlantic skies. Soon new radar eyes will be following 
their flight from atop tiny rocky islands located hun- 
dreds of miles from any power station. The U.S.-built 
tracking and control stations will fill gaps along the 
missile path . . . will be watching, recording, and ready 
to explode the missile in air should its behavior become 
erratic! 

Because the guided missile program is vital to U.S. 
defenses—yet must be conducted with full protection to 
lives and property—dependability of every piece of 
tracking equipment is doubly essential. Dependable 
White's Superior Diesel engines meet the U.S. Air Force 





tion and easy starting. Superior’s precision construction 
provides long, trouble-free performance with low main- 
tenance and utmost fuel economy. 

Portions of other strategic U.S. defense systems, like the 
“Texas Towers” (Early Warning Radar Stations), the 
“DEW” line (Distant Early Warning), and the “SAGE” 
project (Semi-Automatic Ground Environment), will 
also rely on Superior engines—proof again of their 
rugged dependability. If your requirements range from 
215 to 2150 horsepower, or 150 to 1500 KW, benefit 
from White’s many advanced Superior design features! 
Get complete information now! 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY Plant and General Offices 


Springfield, Ohio 


> i lel 
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Typical Motoresearch 
Equipment For 
Specific Applications 


OC POWER SUPPLY 


* 


ENGINE GENERATOR 


vailable— 













RESEARCH and PRODUCTION FACILITIES 


for Electrical Power Systems 
to meet Military Specifications 


Motoresearch electrical equipment and power systems are de- 
signed and produced to meet unusual requirements. Our facilities 
include original development, production to existing design and 
the ability to modify for specific application. 


Typical Motoresearch equipment is illustrated. Direct current 
Power Supply is a component of Air Force Ground Control 
Approach System. A requirement for very close regulation under 
extreme conditions prompted the development. High Frequency 


Motor shown is for turret fire control. 


It develops ’2 HP and 


weighs 2.5 pounds. Engine Generator is a self-sufficient 400 cycle 
power unit for Military application. Similar equipment includes 
Motor Generators, Control Units, and Geared Induction Motors. 


Send us detailed specifications and schedule quantity needs for 
your weapon system or related application. We will appreciate 
the opportunity to offer a proposal for your consideration. 


Descguers 


PIR 


gfonese 


anc COMPANY 


1600 JUNCTION AVENUE, RACINE, WISCONSIN 


Gearmotors and 
Special Electrical Equipment 








ATOMIC ENERGY 





ELEMENT 102 DISCOVERED 
\ joint 


trom the | 


research etfort by scientists 


nited States, Great bBritau 
and Sweden has led to the liscovery ol 
clement 102 

researci team 


Phe jomt mternational 


included scientists from the Chemistry D1 


t the L. S. Atomic [energy Con 


Vision oO 


mission's Argonne National Laboratory 
it Lemont, IIl., the Chemistry Divisior 


ngdom’s 


\tomn Ener 


the Nobel Institute for Physics in Stock 


Annot ement of t OV \ \ 
made int by the t e imstitutr 
the | States, Grea rital 1 
Swede 

The r ement was produced 
bombarding curium, which is element 96 


1 


ions accelerated in the cyclo 


Nobel Institute 


with carbor 


tron at the 


The target material which was bon 
} 1 +} ~leyt } ; 
barded in cyclotron was in the form of 


a thin tilm of curium on an aluminum foil 


ricated probe in 


placed i! i specially ta 
+ +} 


order that the 


could be 


| : 
recoils trom the nucicat 


reactions caught on clean foils 


and identi ed For the be st results 


rapidly 


thin organic foils were used as catchers 
for the recoil atoms. These foils were dis 


solved in a drop of acetone on a platinum 


give a thu 


plate, which was flamed t 


source for pulse analysis. The platinun 


plate was treated with hydrochloric acid 


to put the activity in solution which was 
passed through a standardized ior 


columt \ly 
' 


ised to extract the new ele 


then 


exchange »} a-hydroxyisobu 


vri ichl Was 


ment trom the column, 


REACTOR PASSES TEST 


test of the 


\ 700-hour performance 
Army Package Power Reactor at Fort 
Belvoir Va has been successtully com 
pleted by Aleo Products, Ine.. which built 
the plat or the Atomic Energy Commis 

mi al U.S. Army Corps of Engi 
neers 

air wer plant operated at a load 
lesignated by the Commission for a period 


of 700 hours during which shutdowns 
. 


totaling only 8 hours were required for 


adjustment and repair of plant components 
During more than 600 hours of the test 
electricity was generated at a rate exceed 


A total 


electric 


ing the design output of the plant 
of 1,181,000 kilowatt-hours of 


wer was produced. This amount of el 


tricity would be suflicient to satisfy the 
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COSTS 
A MISSILE OUGHT TO 
GOES UP COME DOWN 


BEFORE 

















As America’s missile and rocket programs 
progress from the experimental to the 






production Stage, Cost must 






necessarily be a big factor. 





Most missiles and 






rockets are expendable, 





one-shot units. This, too, 







makes cost a more 
important factor. 






American Welding’s 






unique ability to form, 
flash weld and fabricate 






rings, circular compo- 





nents and other 






production parts 





is the answer to 






produc tion costs. 










For further infor- 






mation, contact the 
Industrial Products 






Division of 
The American 
Welding & 
Manutacturing 
Company. 











THE AMERICAN WELDING & MANUFACTURING CO. 
528 Dietz Road Warren, Ohio 


27>9 
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ELECTRONIC 
ASSEMBLY 


DAYSTROM™M 





In our modern 350,000 sq. ft. 
plant we can produce miniature 
assemblies as well as large con- 
sole requirements on a produc- 
tion-line basis. Our supporting 
engineers enable us to do the com- 
plete job from design through fin- 
ished product. 


Let Daystrom Instrument assist 
you in meeting your electronic 
product needs. One of our sales 
engineers is ready to discuss our 
qualifications with you. Write us, 
and he will call at your conven- 


ience, 


INSTRUMENT 


Archbaitd, Pennsyivania 


VISIT OUR BOOTHS 1640-1650 


ISA SHOW--SEPT. 93-13 













Atomic Energy (Contd.) 





needs of 300 to 400 homes for one year 

The APPR is a prototype small pack 
age power reactor designed to furnish 
power to remote military installations. In 
such locations the cost of electricity trom 
Diesel plants is such that nuclear power 
plants offer competitive advantages. The 
successtul completion of this test has con 


1 


litv and reliability of 


rmed the adaptahil 


ipplication 


nuclear power plants for such apy 


ELECTRICITY PRODUCED 
Electric power was produced for the 
first time on July 12th by heat from the 
Sodium Reactor Experiment (SRE) dur 
ing tests of the reactor and auxiliary com 


ponents 


The SRE, designed and built for the 
Atomic Energy Commission by Atomics 
International, a division of North Ameri 


can Aviation, Inc., is a part of the Com 


mission’s program to develop economically 
competitive civilian power from nuclear 
energy. The Southern California Edisor 
Company has installed electrical generat 
ing equipment adjacent to the nuclear 
reactor to convert to electricity reactor 


heat energy which the company purchases 


from the Commission 

The electricity produced was fed over 
the company’s distribution lines. The 
experiment marked the first time a non- 
military atomic-energy reactor has _ pro- 
duced power for the generation of elec- 
tricity by a private utility company 

Following numerous experiments to test 
the operation of all components, the reac- 
tor plant will be operated at full power 
late this vear. The reactor is designed to 
produce 20,000 kilowatts of heat from 
which the Edison equipment will generate 


approxin itely 6.500 kilowatts of clec 


tricitv. In the first test the generator op 


erated at a level of about 1,000 kilowatts 


The generating facilities will operate 


intermittently, depending upon the expert 


mental operation of the reactor. The Fadi 


son Company will share with other power 
gvenerating organizations the mtormatior 
it gains from the SRE progran 


The plant is located in the Santa Susana 
Mountains about thirty miles northwest of 
Los Angel 


NUCLEAR FELLOWSHIPS 


Applications are again being accepts 
for \tomn energy Commission spec 
tcllowshy W nuclear technolog The 


fcllows ips are part of the Commiusst 
general program of assistance in the field 


of education for the purpose of alleviating 


the shortage of trained nuclear scientists 
and engineers 

Fellowships are now available to stu 
dents starting their work at the beginning 
ot the second semester or quarter, or third 


quarter of the 1957-1958 year. The fel 
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AERO 
COMMANDER 
OUTSOLD 

ITS CLOSEST 
COMPETITOR 


BY MORE THAN 





Gh 


IN THE FIRST FIVE MONTHS OF 1957* 


Executive transports are bought for one reason only—because they deliver the superior 


performance demanded by business and industry. 


The 7-place Aero Commander outsold its closest competitor by more than 58% in the first 
five months of 1957 because the COMMANDER DELIVERS TRULY SUPERIOR PERFORMANCE IN 
EVERY RESPECT. Don't be misled by extravagant advertising claims. Aero Commander 
is PROVED SUPERIOR IN ACTUAL USE. Check the weight and balance data from any Aero 
Commander owner's log book against any other twin-engine executive transport in its class. 
These incontestable figures prove absolutely that Aero Commander provides MORE PAYLOAD 


. . . GREATER RANGE . . . and HIGHER SPEED. 


Your Commander distributor will be pleased to refer you to a Commander owner in your area. 


SF SOURCE: FIGURES RELEASED BY 


AIRCRAFT INDUSTRIES ASSOCIATION 
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AERO DESIGN 


& ENG NEERING 
TULAKES AIR RT @ F @) BOX THANY “ 
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Oil free 
high pressure gas 


FOR MISSILE /PRESSURIZATION SYSTEMS 





Assems. No. 9200 
Tacticat Dieset ENGINE 
Daiven 3-stace 6000 Pst 


Compressor FOR ATLAS MISSILE 


MULTI-STAGE BOOSTER COMPRESSORS 


compress helium or nitrogen from 
a variable inlet pressure source 
such as commercial gas bottles to 
a higher outlet pressure. 

MODEL 


LS-III 40 TO 80 SCFM 


COMPRESSION WITHOUT LUBRICATION 


prevents oil contamination and 
insures highest purity of outlet gas. 
FOR TEST SITES — STATIONARY 
¢ OUTLET PRESSURES TO 10,000 PSI 
¢ INLET PRESSURES FROM 50 PSI MIN TO 
2,300 PSI MAX 
* CAPACITIES FROM 1 SCFM TO 80 SCFM 
STANDARD 
(LARGER CAPACITIES ON REQUEST) 


ay 
Sy 


MODEL SM-III 5 TO 30 SCFM 





\ 
FOR TEST SITES — SKID MOUNTED aa z 
AVAILABLE wirn ELectric Motor wo, 
orn GaAsOLINE ENGINE three 
or 


four stage models available 
for stationary, portable or 


tactical use 


MODEL LM-III 40 TO 80 SCFM 


| 






FOR TEST SITES — PORTABLE 


Evectric Moror Drive — Arr Coorep 


ENGINEERING & 
SUPPLY CO. 


1236 So. Central Ave., Glendale 4, California 


ASSEM. NO. 9315 1 SCFM 


Ooo 


Atomic Energy (Contd. 





lowship program is administeres the 
Commissiot vy the Oak Ridge Institut 
ot Nuclear St es, Which also admuinist 

the special vships idiologica 
physics, industrial hys e, and tl 

ORINS et uate fel Vs 

Completed applications tor special fe 
lowships 1 lear tec ry 1 tne 
submitted t later than October | 1957 
orn Ss may ¢ obtan I ! ‘ elloy 
ship Othce. Oak Ridg tut N 
clear Stud r. & 117, Oak Ri 
Tenn. 

The ¢ awarc 17 ck 
energy S r the 1957-1958 a 
demic yea March 1957 pursuant to t 
prograt " wed late 1 1956. As 
result o i st owl t ‘ 
Yram, the Commissio1 Is reopenmeg tl 
program tor the current academic year 

l-ellow carrvihyg stipe $1, 
SOO, plus tuition and dependency al 
inces, are open to students with a bach 
lor’s degree in engineering. chemist 
mathemati hysics, who have co 
plete ( orradimary ent 
equatior ‘ nust be | ed State 
citize ellowship a ( 
become ¢ ctive the i init t 
accepted i Ca rate i gradu 
| e by irticipating s 


INTERNATIONAL RESEARCH 


Grants totaling $2,450,000 have 





| 

approved by the \tomic | nergy ( 
n ca eactor research pr 
ec SCV itl sa i | sid 
Kisenhowe \toms-tf Peace rogra 
rl Vas ide available by the 
Internati Lo ratu \dmuinistratio 

” AY i Se ty ds 

The ( erned are ra 1) 
mark, ft Netherlands, Spa lapa 
Portuga ind Ven cla 

The con cs n vil desig 
tabricate t eacto ire \MI \te ( 
Ine 1o lapa i 1 wal Creme 
I lec { ny tor Cre ela i 
Spait cock & Wilcox for Bra 
Fost eler Corporation for 1 de 
mark: a ACK Industries, In 


REACTOR VISITS LIMITED 


The Atomic Energ 


Ducuesne 


y Commusstior al 


ave limites 


urized Water 


Light Company | 


visits to the Pre Reactor 


it Shippingport, l’a.. to official groups 
during the remaining stages of construc- 
tion and preoperational testing 

The reactor project was readily access 
ble to visitors until April 10, 1957, when 


was necessary to restrict su 


visits to nonworking hours on Sundays 1 





FOR TESTING COMPONENTS 


order not to interfere with operation 
The prorect 18s now in the nal construc 
tion stage, and intricate component an 
systems’ testing is under way on a roune 
the clon 7 lay a-week basis 
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roll it out... 


In little more than the time it takes 
vou to read this ad, the Herman 
Nelson MC-1 portable heater is 
connected to the Convair F-102A’s 
own ventilating system, turned on 
and already sending volumes of 
heated or ventilating air where 
needed for a quick and proper pre- 
flight ... another example of the lead- 
ership of Herman Nelson Products. 

Herman Nelson’s 16 vears of expe- 
rience in the portable heating and 
ventilating field can be put to work 
on your problem. 


Serving the 
Defense Establishment Everywhere 


herman 


rr) 
| Ai. Liter 


COMPANY, INC. ®@ LOUISVILLE, KENTUCKY 


Defense Products Division 
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Pacemakers in the 
technology of our 


electronic age 


Certain discoveries, inventions and 
developments of Bell Telephone Lab- 
oratories have been truly epochal in 
their effect upon the technology of 
our time. Each has come out of a sin- 
gle quest—a search for ways to make 
telephony ever better. But many have 
opened the way to exciting advances 
in TV, movies, radio, horology, astron- 
omy. Here are ten of Bell Laboratories’ 


contributions to the modern world. 


























Electronic amplifier. First high-vacuum electronic amplifier 
Made possible long distance telephony and then opened the 
way to radio broadcasting. 


Wave filter. Precisely separates bands of frequencies. Pro 
vided major key to economical sharing of the same wires by 
many voices or radio programs. Indispensable control tool in 


radio, television and radar. 


Negative feedback amplifier. Provides distortionless and 
stable amplification. Made possible the enormous, precisely 
controlled amplification needed in long distance telephone 
calls. The principle is now basic in high-quality amplifiers for 


radio, TV and high-fidelity reproduction. 


Quartz crystal. Standard super-accurate quartz crystal oscil- 
lator developed for frequency controls in radio telephony. 
Has also become the standard control for clocks in world’s 


astronomical laboratories. 


Coaxial cable system. Hollow tube with a central conductor 
was developed to transmit hundreds of voices simultaneously. 
Now also provides long distance carrier for TV in partnership 
with microwave beams 


Transistor. 
amounts of power to amplify signals. Makes possible electronic 
telephone switching and much smaller hearing aids, radios, 


Tiny solid-state device uses extremely small 


TV sets and electronic computers. 


‘ 


Dial system “brain and memory.” Takes over your call 
and sees that you are connected in the best and quickest way. 
Newest example: Direct Distance Dialing from home tele- 


phones to any part of the nation. 


Waveguide. Hollow conductor transmits high-frequency waves 
From this came the “pipe” circuits that are essential to radar 


and very short-wave radio communications. 


Microwaves. Bell Laboratories developed long distance mi- 
crowave transmission. It operates by focusing radio beams 


from station to station, carries cross-country telephony and TV. 


Radio astronomy. This great new science began in the study 
of radio interference at Bell Laboratories... with the tremen- 


dous discovery that radio waves emanate from the stars. 


BELL TELEPHONE LABORATORIES 


i 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


{ patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 
President 


Benjamin W. Chidlaw, 7 hompson Products, Inc., Cleveland, ¢ hio 


Vice-Presidents 
Ohio 


Harvey C. Knowles, Procter & Gamble Company, Cincinnat 
Louis Polk, Shefheld Corporation, Subsidiary of Bendix Aviation Corporation, Dayton, O} 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C, Hope, Esso Standard Oil Company, New York, N. Y. 


Regional Vice-Presidents 
Wellwood E. Beall, Boeing Airplane Company, Seattle, Wash. 
C, L. Eksergian, Budd Company, Philadelphia, Pa. 
Chris P. Fox, State National Bank of El Paso, E] Paso, Tex. 
Helge Holst, Arthur D. Little, Inc., Mass. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 
K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif. 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N. # 
Ralph F. Peo, Houdaille Industries, Inc., Buffalo, N. Y. 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 
John Slezak, Kable Printing Company, Mount Morris, III 
Charles M. White, Republic Steel Corporation, Cle eland, Ohi 
Herbert R. White, Eclipse Counterbore Company, Detroit, Mich. 
Dean Witter, Dean Witter & Company, San Francisco, Calif. 


Cambridge, 


Treasurer 
James D. McIntyre, Washington, D. C. 
Counsel 
John Ross Delafield—Delafield, Marsh and Hope, New York, N. Y. 
Assistant Counsel 


John F. Floberg—Kirkland, Fleming, Green, Martin & Ellis, Washington, D. C, 


General Chairman for Technical Divisions and Committees 


Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Executive Vice-President 
Leo A. Codd, Washington, D.C. 


Secretary 
Florence G, Ferriter, Washington, D. C. 


DIRECTORS 


Robert L. Biggers, Fargo Division, Chrysler Corporation, George F. Hussey, Jr., American Standards Association, 


Detroit, Mich. 

Omar N. Bradley, Bulova Research and Development Lab 
oratories, New York, N. a 

Levin H. Campbell, Jr., Automotive 
Washington, D.C, 

Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, 
Ohio 

W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. 

Paul L. Davies, Food Machinery and Chemical Corporation, 
San Jose, Calit. 

B.F. Fairless, American Iron & Steel Institute, New York, N.Y. 

William K. Fitch, Dravo Corporation, Pittsburgh, Pa. 

Herbert A. Gidney, Pittsburgh, Pa. 

R. E. Gillmor, Coral Gables, Fla. 

ha Hope, Esso Standard Oil Company, New York, N. Y. 
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GEN. NATHAN F. TWINING 
Chairman, Joint Chiefs of Staff 








Defense Strategy 


The Role of the Joint Chiefs of Staff in the Unified Armed korces 


HE Joint Chiets ot Staff as a 
military organization has become 
the keystone of our unified armed 

forces. Its stature and prestige have 

grown apace during the decade since 
its formation. The Department of De 
tense, which was originally designated 
the National Military Establishment, 
was formed by the National 
Act of 1947. 


The act 


Security 
established within the De 
fense Department certain groups with 
unusual powers which were aimed to 
strengthen the widespread functions ot 
all the armed forces. Within these areas, 
in addition to the military departments 
Army, Navy, 


there were created the 


and Air Force, 
Armed 


Joint Chiets of 


ot the 
Forces 
Policy Council and the 
Staff. 

The 


set out with clarity and precision. They 


duties of the Joint Chiets are 


are the principal military advisers to 
National 


Council, and the Secretary of Defense. 


the President, the Security 
Subject to the authority and direction 


of the President and the Secretary of 
Defense, the Joint Chiefs of Staff, in 
other duties as the 


addition to such 


President and the Secretary of Detense 
may direct, (1) prepare strategic plans 
and provide for the strategic direction 
of the military forces, (2) prepare joint 
logistic plans and assign to the military 
services logistic responsibilities Im ac 
cordance with such plans, (3) establish 
unihed commands in Strategic areas, 
(4) review major material and person 
nel requirements of the military forces 
in accordance with strategic and logistic 
plans, (5) formulate policies for the 
joint training of the military forces, (6) 
formulate policies for coérdinating the 
military education of members of 
the military forces, and (7) provide the 


United States representation on the 
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Gen. Nathan F. Twining, new 
Chairman of the Joint Chiefs of 
Staff, brings to his office the 
training and experience of a 
long and unusually successful 
military career. His span of serv- 
ice began in the Oregon National 
Guard in 1916 and has culmi- 
nated in his present position in 
the principal military office of 
our country. 

Graduated from the United 
States Military Academy, West 
Point, in 1918, General Twining 
completed flying training ten 
years later when he transferred 
to the Air Service. He was grad- 
uated from the Air Corps Tacti- 
cal School and the Army Com- 
mand and General Staff School 

At the beginning of World 
War II, General Twining was 
Director of War Organization 
and Movements in the Office of 
the Chief of Staff of the Army 
Air Forces. He was assigned as 
Chief of Staff to Lieut. Gen. 
Millard F. Harmon, “Comégen- 
sopac,”’ in July 1942, and served 
in that capacity until January 13, 
1943, when he was relieved as 
Chief of Staff and assigned as 
commanding general, Thirteenth 
Air Force, with Headquarters 
at a South Pacific base. 

On July 25, 1943, he was as- 
signed by order of Adm. W. F. 
Halsey as Commander, Aircraft, 
Solomon Islands. As “Comair- 
sols” he was in tactical control 
of all Army, Navy, Marine, and 
Allied Air Forces in the South 
Pacific Area, serving in this ca- 
pacity until November 20, 1943 

Since World War II General 
Twining has filled with outstand- 
ing success the following assign- 
ments in the United States Air 
Force: Commander, Air Mate- 
riel Command: Commander in 
Chief Alaskan Command; and 
Vice Chief of Staff of the Air 
Force. He became Chief of Staff, 
U.S.A.F., in July 1953. Follow- 
ing completion of four vears in 
this important office he became 
Chairman of the Joint Chiefs of 
Staff on August 15, 1957 











Military Staff Committee ot the United 
Nations in accordance with the provi 
sions of the United Nations charter. 
The Joint Chiefs of Staff consist of 
the Chairman of the Joint Chiefs of 
Staff; the Chief of Staff, United States 


Ar 
and the Chie 
Air Force. 
Marine ( 
other mem| 
Staff when the 
{ orps miatters 
Staff are 


assisted pertormal 


their responsibilities by the Join 


and other Joint Chiefs of Staff ; 
HI 
Staft 


with the 


s presiding officer ol 
ot Staff, pro 
ot the Joint Chiet 
the Secretary of 
dent, when appropriate, 
upon which agreement among the Joi 
ot Statt 
manages the 
Che present 
Chiets of Staff 


\s ( hiet 


he was a 


ment 
mem 
the chairmanshiy 
Radtord. He is 
the experiences 
backg 
Air Force 


admunistrator 


and his vast 
ind the 
and 
ties of his new ofhce, His appo 
as Chairman fulfills the wis« 
rotating the chairmar 
Army, Navy, and Air Force 


The than 42,000 members of 


the American 


ship am« 


more 
Ordnance Associatior 
pledge anew their co6peration and suy 
port to General Twining. Their pride 


in his memorable record has already 


been attested by the award to him of the 


Association’s Gold Medal in 105 4 





Atomic Intatuation 


An unreasoning attachment to nuclear weapons as a source of 
unlimited military power could lead to a dangerous defn ndence 
on these devices at the risk of our over-all defensive capability 


Capt. Richard H. Bowers, U.S.N., 
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N this, the dawn otf the 


we acknowledge the formulation of 


public opinion to be a psychologi 


: , 
cal chain reaction of sorts, Chere Is C\ 


dence that, in so tar as national policy 


on nuclear wartare is concerned, the re 


action 1s not yet entirely under contr« 


Given tree rein, it could lead to int: 
lation with the 
dangerous overcommitment 
weapons, both in te rms of absolute n 
nitude of atomic capability and in tert 
or ts magnitude relative tX 
tional prowess. 

Toward 


atom power 


he 


recognized, but so are attendant difh 


public view is realistic. 


culties. While there are occasional over 


drawn predictions, the general outlook 


is sober. Hard-headed businessmen ap 
preciate the fact that precipitous invest 
ment in atomic power could spell finan 


cial disaster. 


Not so in the weapons held. Even 


among men W hose profession It 1s to 


KNOW bette Re contemplation ot nuclear 


] 


Warlare seems to invite unrestrained 


Imagination, If the tempting invitation 


is not consciously declined, what should 


be a cak ulated estimate of the situation 


can become a flight of fancv. 


The malady threatens not only the 


Military Establishment but, in varying 


1 
degrees, all segments of our society, in 


otherwise coldly rationa 


cluding the 


vuusinessman. The press in general is 


already hopelessly enamored of the ther 


, 
monuclear bomb and the various exotic 


its delivery to a target 


means tor the 


ntercontinental missile, the artillery 


the launching subma 


1 
rocket, 
rine, etc. 


In a speaking, the 


bomb bids fair to become the 


panacea 1n military that 


become 


science 


antibiotics have in the 


medical profession. In medicine, 


the art of diagnosis is giving 


In warfare, & 


that classical 


to the 


there is danger 


way syringe. 
tenets ot 
strategy and tactics may be slighted in 
favor of the concept of superabundance 
of power. This is not to say that atomic 
bombs have no place in our national 
defense complex, any more than it can 
be said that antibiotics have no place in 


medical practice. 
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atomic aye, 


anced stock pile is an indispensable 1 


Strument of national 
= 

Dalance |! 

bers and 


mate 


need some 


upon antibiotics as a 


Similarly, 

do not al 

assumption 

" 

has been | 

explosions. 
i" hat are 

cations of ni 


which call 


emphasis? | irst ana 


1s the Staggering cost Never betore 


history have such fabulous su 


invested in peacetime accun 


untried 


weapons in battle 


peacetime 
1] 

full conhae 

Is manil 

quantity. [1 

( ther 

nedo or 


Ww hic h 


proble mati 


The burden 











away trom workaday conventional proj 


ects funded in more modest figures. 
First rate, ambitious engineers are loath 
to remain in what becomes identified 
as a second-rate conventional project. 

On the military side, special recogni 
tion and promotion are being accorded 
atomic weapons experts. Such a policy, 
administered with constraint, is without 
question essential to continued refine 
ment of nuclear warfare. If not meticu 
lously controlled, however, it could re 
sult in a high command precariously 
overbalanced in atomic specialization 
and could eventually devastate morale 
umong younger aspirants to high com- 
mand not fortunate enough to be nu 
clearly trained. 

One may tairly ask, “In this age, is it 
possible to overemphasize the impor 
tance of atomic weapons?” For the an 
swer, consider the proposition that if 
the Reds aspire unhurriedly to world 
domination, how might they most easily 


pro. eed? 


N! ) one denies 


States were cut off from the mar 
East 


that if the United 


kets and the manpower of the 


ern Hemisphere we would suffer an 
inevitable decline in our standard of liv 
ing and our ability to wage total war. 

\ccepting this as axiomatic, would 
long-range Soviet plans hazard a mis 
an all-out atomic assault 


hire in upon 


the North American Continent? Such 


a maneuver, despite hair-raising specu 


Scientists experiment with anchored balloons as detona- 
tion platforms for recent nuclear tests (AEC photo). 


lation in the newspapers, could very 


easily fail. Rather than bring us to our 
knees overnight, it might boomerang, 


have the electrifying effect of Pearl Har 


bor, and culminate in “massive retalia 


tion” decidedly to Soviet disadvantage. 


The Reds, meanwhile, have several 


alternatives at their disposal. First is 


| 


the possibility of gradually gaining po 


litical control of key nations. This might 
tollow two methods: 


by infiltrating them and establishing 


either or both of 


Communistic puppets, or by rendering 
them politically ineffective through en 
ticement (¢.g., German unihcation ver 


sus armament) or fear France’s 


lack of 


neutralism of the Middle East). 


(¢.2., 
militant 
A sec 


ond course might be envelopment 1n 


seeming will, or the 


conventional campaigns of limited scope 
(e.g., Korea, Indo-China). 

Finally, at least until such time as 
Germany and Japan are rearmed, the 
manpower of the Communist bloc could 
overrun Europe or Asia ina nonnuclear 
campaign at the moment of their choos 
ing, unless we commit far greater con 
ventional forces to those theaters than 
we now maintain. 

Conceded these possibilities, for the 
Reds to entertain the considerable risk of 
failure in an atomic assault would ap 
pear to be folly. And if she should not 
employ atomic weapons, there is a good 
chance that, in the absence of the most 
direct and immediate threat to our con 


tinental perimeter, a United States presi 


dent could not accept the immeasure 


able moral responsibility of being 


marked for all time as the individual 
who initiated atomic warfare, perhaps 
must con 


unnecessarily. In short, one 


clude that the Soviet has much to gain 
and little to lose by retraining trom the 
use of atomic Weapons, 
TIYHAT being the case, then surely 
our plans are incomplete if they 
do net encompass the contingency of a 
nonnuclear World War III or, at least, 
a prolonged nonnuclear opening phase. 
The pressure behind nuclear weapons 
must be relieved at its source, W hic h 1S 
overly enthusiastic, albeit sincere, ap 
peals for appropriations, dramatized in 
terms of spectacular atomic capabilities. 
If unmindful of the tendency for public 
opinion to focus upon principal themes 
and lose sight of reservations and quali 
fications, the services can unwittingly 
oversell the public on the broad military 
worth of atomic weapons. 
The misapprehension could then go 
public 


that 


full circle, in pressure 


through Congress could force increased 


: , 

vigor 1n military atomic planning. 
Here is the psychological chain reac 

must 


tion, the atomic infatuation, we 


arrest and control. Forthright action 
must be taken now, if during the next 
ten or twenty years we are not to play 
into Communist hands by nuclearizing 
ourselves to a point where we are con 


ventionally impotent. 


I'ypical mushroom cloud has not yet begun to form from 
a subsurface atomic test shot in Nevada 


AEC photo 
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Air-to-Air Rockets 


The long range and flat trajectory of the modern aircraft weapon 


make it effective armament for today’s high-speed fighter and 


bombardment airplanes —and further improvements are in sight 


Frederick I. Ordway, III, and Ronald C. Wakeford 


IR-TO-AIR rockets, guided and 

unguided, have now large.y re 

placed the conventional machine 
gun and cannon as the prime armament 
on combat airplanes. It is anticipated 
that this relatively new type of weapon 
will soon constitute the standard deten 
sive and offensive ¢ ipabilities of both in 
terceptor and bomber aircraft. There are 
a number of reasons why military ord 
nance experts think this is so. 


The rocket weapon competes with 


machine gun and cannon, and has 
had to prove itself superior, at least in 
certain applications and situations, to 
both. As a weapon for high-speed fight 
ers, deadly and accurate aircratt rockets 
torm a more detinite deterrent to 
bomber attacks. Carried aboard a 
bomber, they also provide a means ot 
discouraging fighter attack and will 
continue to do so until fighters them 
can equal or surpass missile 
speeds. Considering only the thermal 
problems involved, this does not seem 
to be just around the 
_ missile accuracy implies 
guidance, most air-to-air rockets 
hred trom Air rce planes are still un 
guided phisticated fire-control svs 
tems tor unguided rockets are almost 
universally used, however. 
Unguided air-to-air barrage-tvpe rock 
ets are equipped with proximity fuzes, 
j 


and active or passive homing devices. 


Guided rockets are directed by radar 


or infrared and are equipped with 
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VI) Ordway 
»f General istronaut 
ation New York 
ind is now serving a 
director of the Huntsvi 
Office, Huntsville 
adrRejord ts [ 





considering such 
mplexity, targets 1n' 


capabilities, weig 


introduced, High inertial 
ially designed valves, 
nd other components. Yet hig 
erable airplanes n 


down by these missiles. Wi 1l¢€ 


high-speed heavy 


tunity 
(especially | range 
interceptor and air-detens« 
g very dithcult 
(countermeasures are 


Is Suspected 





The packing case of the new 5-inch, folding-fin, solid-propellant Zuni rocket also serves as its launcher (Navy photo 


When refinements are introduced to interfere with jet engine intal ‘ I r at high altitude at night were 


(proximity tuzes, homing systems) the The Navy and tl rT I now ot t I r aid it he sees 


weapon becomes more. effective Its using ; ain protect aircralt 


nge is highly important, and a fighter tron 1 ion of rocket ex 


} 
t 


approach a bomber outside 1€ haust gases produced at launch. Many 


ntional armament, re airplanes c: rockets in se’ | 
watch for results tions. 

ds, under 
se section. 


' 


It seems likely 


S with all zood things, ATA rock 


ets have disadvantages. They 


be internally 
la hghter ) or exte 
in aerodyna 


sStreamined 


nsist of ri 


missile is 1 trot ! ‘ ks. me are submer I ner indling visual sighting, a 
Dispersion suggests l ) : pod pylon. ra rvre ] n the sight w 
wing-tip locations, since fire is less con ract auncher id in preser\ ’ mati ry an electrical lea 


} 


centrated than r the rockets were odynamk i iat r the airpiane. I propor lal I relative velo 
launched through nose panels. One has It would | X¢ y lificult rT t the cking and attacked 


to be caretul not to allow rocket exhaust i fighter 1 


240 ORDNANCE 








A Falcon knocks down target B-17 


them. El 
lead angle, 
wind ve 
The AJ 
power than 
non, and a s 
Falcon, OI 
troy the 
The 


Force 


There, tests 
opumum n 
trom man 
search air 
high altit 
than from ver altitudes, a1 
rising trom such differences m 


ironed out. 


1 


— has been exploring the use 


4 rocket uns for setting alir-to 


missiles off on their deadly track. Such operations, but as Gern 


. : 
devices Wt 


Air Force photo 


Looki Il 


back lS 
rr posed 
n airplanes, 
ibout then 
War. The 
rocket was 


in May 1 


occurred n 


Gil 


using the 
rocket. Rail 
1944, when the 
1 HVAR’s 
cratt rockets); the 


ol pound Holy Moses; at 


, , , 
ur rockets were considered 


not only give the missile disappeared — the 


greater in-fight and terminal velocity air-to-ground ap} 


| 


but will result in a considerable ran 


extension. Hig 
the rocket gun gi\ ATA mi 
an effective boo ince a propellant 
Ing’ will obta 
redistributed t 
warhead. 
\ir-to-air 
c¢ 
Il. Heavy 
Schweinturt 
waffle rocketry 


mediately had to in 
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e ATA rocket was a 


was not until Korea 
d ction alr 


‘ 
M usc, WwW 


The air-t 





are evidently highly important. Three 


yeneral types are used—the proximity 
I 


fuze, the contact and the am 
The 


known, and need little explanation. It 


fuze, 


bient fuze. first two are well 


may be noted that proximity fuzes 


may be made to respond to such things 
time ef 


as acoustic, Magnetostatic, OF 


tects. Lhe ambient tuze must utilize 


something in the environment in 


which the target aircraft finds itself, 


rH! 


rest on the dependability ol the fuze, 


Success Of a W hole mission may 


which must detonate the charge at ex 


actly the right moment. What the “right 


moment” is will depend on the war 


head. Often it would be when the war 
head is at the intersection of a collision 
course with the target. 

With conventional explosives, lethal 


ses are limited, and it is important 


_ 


ran 


that the tuze not be “tooled” into burst 


ing before or after it has passed the in 


tercept point. Closely tied in with the 


uzing device is the safety and arming 


mechanism. Under no circumstance 


should the warhead detonate at an un 


] 


desirable time, so the sensitivity of the 


warhead must be known and account 


taken ot it 
No armament system can be built 
unless it 1s 


missile 


into an air-to-air missile 


lly mated to the 


caretu itself, 


which in turn must be mated to an air 


plane. Power requirements from. the 


missile, guidance, countermeasures, and 


destructive must be 


probability all 
known. What is the presented target 


area likely to be? This and a host ot 


other questions must be considered in 


} 1 
planning for a specific missile and de 


termining its mussion, 


\utomation is the key word in the 


present-day teaming of mussiles to a 


cratt, Everything possible is done to sim 
plity the task ot the pilot, and we find 
ontrol systems taking over during the 
early stage of the aircraft's approach run 
to the target, eliminating many of the 


tedious, prior to-combat computations 


which precede the launch of an air-to 


air missile. 
, 
Accuracy depends not only upon the 


assuming the correct launch 


aircralt 
position but upon the guidance system 
ot the missile itself. In the completely 


automatic fire-control system. the pilot 


4? 


controls neither function. A good exam 
ple of an airplane missile weapons sys 
tem 1S the semiautomatic system de 
veloped for the Falcon missile and Con 
vair's F-102. 

Coupled with air-to-air rocketry, an 
automatic fire-control system allows 
great accuracy in aérial warfare. How 
ever, as aircraft speeds increase and as 
maneuverability improves, the guided 
aircraft rocket offers many advantages 
over the unguided aircraft barrage vari 
ety. Missiles such as the Falcon have 
longer ranges, enabling the attacking 
interceptor to remain beyond the reach 
of bomber detenses. Guided missiles also 
can correct for launching errors and tor 
evasive maneuvers of the enemy 
bomber. Kill probabilities soar with the 
system 


combination of the fire-control 


and missile guidance. 


Fire-control systems 


where the target 1s 


and then direct ee ae 
sile, the Side- 
winder, is a deadly 
air-to-air weapon 


Navy photo 


him to fly a course 
consistent with the 


weapons he poss 


esses to make the 


kill. This will ob 


, 1 
| 
VIousiy OX 


differ 
ent depending on 
whether he is us 
ing conventional 
cannon or machine 


runs, barrage 


rockets, or guided 


Finally, 


| 
misses, 


the system must 


either inform the 


pilot when to fire 
his weapons, or, il 


completely auto 


matic, will fire 


them [or him. 


I ire-control 


SVS 


tems are made up 


basically of radar 


and 


computer ele 
ments, 

The Hughes 
Falcon (GAR-98) 
guidance system 1s 
of the beam-rider 
type, and in addi 
tion Incorpor ites 
a semuactive target 
homing device. 


| 


> 1] 
Being Small ana 


light (6 feet long, 6 inches in diameter, 
and weighing 112 pounds), the vehicle 
is carried in quantity by modern att 
craft. This gives the interceptor the valu 
able capability of being able to fre a 
salvo which, of course, multiplies its de 
structive potential. 

with 


Falcons are currently in service 


several fighters, the most notable of 
these being the CF-100, and the F-102 
of the “century series.” Coupled with 
these airplanes a formidable firepower 


The Ai 


claims that the Falcon can be launched 


arrangement results. Force 


enemy 


le 


beyond the defensive fire ot 


bombers, suggesting that the missi 


has a considerable range (4 to 6 miles) 
coupled with high accuracy. 

Most recent of the air-to-air missiles to 
progress beyond the preliminary de 
which 


velopment Stage 15S the Genie, 


appears to be the first of its type de 
signed around 


Very 


lease d by the 


a nuclear warhead 


little information has been re 
\ir Force on this project, 
but reports indicate that warhead tests 
were made in the spring of 1955 at the 
AF ¢ test | 


area. Full missile firing tests 
were 


recently carried out 
E\ rrect name ot 
was in doubt, and the missil 
known as the High ¢ 
and Ding Dong. 


D« spite the 


ously 


apparent contu nm, it IS 
known that the Douglas Aircratt Com 
pany will manufacture the missile, and 


Rocketdyne North Ameri 


can Aviation will supply the liquid-pr 


Division of 


pell int rocket motor. 


The 


winder 


accuracy of the Side 


] } 


air-to-air MISSII¢ nas x 


1 } 
claimed 
COMC 


something of a byword in mussile cu 


well of the infrared 


; 
guidance system controlling the wea 


pon. In production by Philco Govern 
ment Industries, Inc., which assisted the 
Naval Ordnance 


nia) to develop the 


FJ-3, FoF8, 


Test Station (Califor 


] 1 
missile, it has been 


and | 2H 2N 


test fired on 


aircraft, 


project, the vehicle is pow 


NAVY 
- ered by i solid rocket. is ) feet long 


and 45 inches in diameter and has an 


effective | 1ce capability or 5 
perational 


Mediter 


feet. The Sidewinder is fully « 
aboard our fleet carriers in the 


Far East. 


ranean and the 
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Dummy rockets demonstrate firepower carried in one of two wing-tip pods on F-89D all-weather interceptor 


nar 


There are three versions of the Spat 
row missile each being constructed by 
a different manutacturer (Sperry Gyre 
scope Company, Douglas Aircratt Cor 
poration, and Raytheon Manutacturing 
Company). The Sparrow | 
produced in 
Navy Bureau ot Aéronautics and 
lar as 1S known is stall in producti n 
The power plant is a pr wder rocket tully operationa 
manutactured by \eroyet General Cor nany years, and pr 


poration, and > final tor 1 the first line of air detense 
8-!4-foot, 6-inch-diameter beat le The Mighty Mouse ts 
a semiactive terminal homing d 

developed by Raytheon and Sperry Gy 


rosce ype. 


| Serendip anny with Sparrow I, proximity 


ASparrow Il has a rounded n The Nasty 


shortened trapez 
being a 
Sparrow III, 
flown on the 
visually similar the Sparrow I, 
that a smaller ] I I sweepback 1S 
apparent 

A recent addition to the barrage type 
armament ol N ivy hohte rs Is the Zun 
which will replace the HVAR’s (high 
velocity aircratt rockets) developed dur 


by the Bureau o 

1i was developed by the _ prograi 

Naval Inance Test Station, China Missile 

Lake, Calif., with a ground-to-air as been al 
well as air-to-air application in mind. Bomber 
Costing onl » to produce the not been ¢ 
folding-fin weapon is fired fron } nell Aér 
packing case \ it 1s del red, BDM c 
the packing mr yx being yettl ing muss! 
pti 


soned by th ircratt after the Ket concept 


are fired. The ber of the missil gineering 
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Tite “Gigablast. she. Sky 


The 101st Airborne “Pentomic” Division prepares for nuclear combat 


Robert R. Brunn 





I that as you 
Airborne Divi 
here in the green helds 


it Fort Campbell. The oceans Wwol 





1 the trainees off the para thinking 
r with a bark, and tell them tion or limited war, with or without countries, and on the thinking of 
} be a show ot 


what was wrong with the jump in n nuclear weapons. potential enemy. It would 


r} 


force similiar t tne presence Ol 


ertain terms, Looking back over 
Maj. Gen. Thomas L. Sher t is not too difficult to understand the Sixth FI] in the Mediterranean, and 
ist is hardening up to be Army argument that a “small war’ 1s it could idventure 


Exhibit A—the first “pen much more likely. Just consider Greece, like that in Korea. 


to be ready at short Iran, Berlin, Indo 1a, Suez, and 


for a police action. Its Jordan and you g lea. So was —— highly knit airborne division 1s 
I still be 


ng built. General Sherburne is 


ision—the Army's new developed the con 
id their pride in their work and 1 mobility and t: lis} I proud ot his officer corps and hi 
battle, gre: { : His top 
COLONC 
comb 


isions, the hope ts th turn, 


between total 


the 


strategic 
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dangerous, there is no denying that, interesting unit in the division, It has needs. The rorst is just learn 
and the infantryman will need more 215 officers and men and functions tor , bu function will evolve 
courage, endurance, self-reliance, and the entire 1o1st as a sort of eyes and neuvers, Smaller task torces 
discipline than ever. ears and coordinating unit. This troop from the troop, 1 their 

is the first of its type in Army history. st 


HE rorst has a mission that appeals It is typical ot the experime ntation 


to men like that, but still the Air evolution being torced Art 


Force and the Navy appear to have an nuclear weapons 
easier job to do. There is little doubt len 


that the Korean war, with its brutal 


fighting and the need at times to throw 


1 


men into Dat le whe no 
it, has given Ul my an uph ll 

makes it ha 
j 


needed 


But this has all en mn into ;% B! SIDES th 


count, and U 1s I } there ire 

grade not that it ‘ I I vith pathtinder 

the great turnover an conn 

compett 

tor othcer material il arget-acquisition equipm 
\ good 

about the pentomic division with 

sided oO : nm. Each ot the tinder unit 

combat groups is independent of the to prepare 

others ; mpletely abl id ping flares 

itself. hi hn tc veral ten ught 

the one communication line at migh pathh ders 


support all. nd it makes an lu I naissan 


W 
tion is all-important. This is why 


1o1st’s reconnaissance troop is the t pending 


(-123’s wait at a dirt strip for men to load in one of the Jump Light tests of the 101st Division conducted recently 

















Mule,” 
the jeep as 


“Mechanical 
replaces 


The 


country, basic 


able to carry more than its weight across 
vehicle of 


the 101st Division. 


Paratroop engineers dynamite a tree to 
path for C-123's landing on an emergency strip 


clear air 





] 


also 


now has an 


held in the hand. 


of pictures. The rorst 


iérial camera easily 
] 
perimental system there are two cameras 


recon plane. One is installed 


In airborne system.—lIn this ex 


in | 20 


m 
Mn 


over a bottom hatch and the second 1s 


extended out the side. The operator can 


hat the TV sees on a monitoring 


ty 
be linked to a m 


relay would 


range by 


SO coming is airborne radar and 


\! 


oom 


; 
rborne infrared detection equip 


ight work. A portable dark 


f mounted on a 2'4-ton truck which 
in be air-landed is another possibility 
} ’ j 


isisa portable rv set whi h itis hoped 


weird to old 


there is no doubt 


maneuver-proved be 


know how it 
’ 
“or 
used and if it 1s all *# 


worthwhile. Some, too, will re 
| the > 
7 


em ve: su h weapons as 


cannon and say that the 


isa tendency to go over 


' , 7 
with gadgetry when it should 


concentrate on taking off from the old 


1 — 
well-tried equipment and adopt it to dis 


persal and rapt movement without 


, , 
new-! ingled ViIMMMICKS 


There is an element of truth in this 


Yet 


ing along 


Ist, and the divisions com 


like it, 


more prosaic than first look might in 


this 10 


are actually much 


dicate. Armored men fying about on 


one-man plattorms in radio-equipped 


246 


plastic helmets are for tomorrow, not 


today. Yet today’s Army is committed 


to nuclear weapons in any large engage 
ment and, ¢ specially an enemy should 
action, such weapons would be 


Chis 


, 
ind 


force the 


used Il! a police is Well, 


, 
means a revolution 


4-sided 


nent to trouble 


deployment on al! 


ition powe 


2) Sel 
tional « 
qul 
counterattack. 
In the process 


mission, the $10n has 


this 


tually, while 


op than the old 


x 
fired semiaut 


| 


rounds a 


‘ To simplity thing 


| rorst has what is called a Supply 


combat sroups, 


(;roup to serv 


incuioning | store, putting 


out transport, 


ply Core 


Chis Supy Up IS 


technical services. 
in charge of a line officer, and it can set 
a smaller unit at short notice to ac 


up 
nan ll ot ru 
company smaller fighting units. 
The 10 
ways expects to fight encircled. So it is 
the 


} 


Ist, its commanders say, al 


6,500 men smaller than 


small 
conventional airborne division but with 


“luxuries 
Accc rd 


| idmuinis 


more firepower and with the 


and nonessentials cut away. 


ingly, the supply system ar 
tration in the rear echelon have been 


simpliihed, 


The new ision has companies 


groups, with 


the five 


talions 


battalion 

Each gro 
headquart 
tached to each group, 


lowi1tzers 


I 7 


the need 
attalon, 


iVviation 


, 1 
There are abou 


mn 
! 
lalssance 


pared 


engineers 


anced lan ng ld ifter parachute 


drops 
Helicopters 


division. They can drop 


howitzer or ammunition and other sup 


I hey ilso are 


piles to a 


as no tanks ind 


» the division is weak in sus 


tained power but strong in striking 


power. The idea is to deploy rapidly, 
attack tast, and 
that would avoid nuclear counterattack. 

The Honest John rocket with a nu 


clear potential, is to the 


move away in a manner 


organic divi 
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and television equipment is available to the 101 


The newest and finest radio, telephone, teletypewriter 
borne Division. Soldier above uses lightweight radio to transmit vital advance information to headquarters 





rocket also 
as 
smaller 


Wi 


propel] 
recou 
Basic 


groun 


way Whether 

1 be used 

that of the divi 

W hit House 
the 1: 
lear w: 


inswer 


opiniot! 
Will tl ise of nuclear wear 
actually necessary in many types 


police actions or limited wars? 


If the Army uses atomics in a lim 
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the Modern Arsenal 


The Air Force F-99 Bomarce pilotless interceptor, above, has a speed of Mach 2.5 and a range of over 200 miles with its two 
ramjet engines. It will be produced by Boeing Airplane Company (Air Force photo). Below is a new 30-mm. version of the 
Vulcan high-speed “Gatling” gun. It was developed by General Electric for the Air Force under an Army Ordnance contract 
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Creating the IRB‘ 


The Army Ballistic Missile Agency at Redstone 


Arsenal is well-organized and equipped to bring 
into beng the Intermediate Range Ballistu 


Missile for ats “customers” in the services 
Joseph C. Moquin 


HI Army I as Opened a new paye stone Arse! 


in military history by uniting in Missile Agen 


ile team a complete organi proximately 


a sil 
zation capable ot | gi a | developmer: 
missile system from ‘ide: ag anxious 
its held operation in ; ninin I frontier 
time. On February 1, 195 
ration ot the Army Ballistic Missile 
Agency launched a new con ept in o1 
ganization and management which al 
ready has had i pronounced impact ¢ 
more conventional approaches 

The Army, in the ballistic missile 
held, is dealing with radical product 
changes which depart not only from the 
conventional shapes and sizes of mate N° 
rials of war but cause the development . type of per 
ot new and complex items whose uses ganization that s 
are as novel as their development and of this is the 


tl 


production, nance 1K 


From the very beginning of the de strength ot 


velopment program, the agency con twenty-nve 

mander must think in terms of earl ices other 

operational capability of the missile and 

the early attainment of troop capability [wo ot the tec 
It is not surprising that the assign and Signal, 

ment ol the high st pric rity mission to are required 

develop an Intermediate Range Ballistic of the ball 

Missile of approximately 1,500 nautical 

miles was shared by the Redstone mis 

sile team. Nor is it unusual that a board 

unique organization resulted that could quirem 

overcome anti ipated comple x problems to meet 

and yet accomplish the task within the portant elem 

stringent time limitations provision ref 

eus the Guided Mis operations « 


Division of the Red guidance of the 
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The Army Ballistic Missile Agency 
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1€C1S101 to proceed with the ac 


The 
velopment of a ballistic mussile 


deployment 


svster 
requires a specinc date for 
ot troops ind the assumption of respon 


j 


sibility for production and sustains 


support to held units of standard mus 
siles. This eans that the total time de 


voted to the complete weaponization oO 


a missile syste must be reduced to its 
bare mu _ and all elements of the 
program | t Work together. 


; ‘ ~ 
For example. to assure that skilled 


ivailable to leploy the 


innounced date of deploy 
t 


personne! 

missile on its 
ment, training must begin long before 
any miussies [or 
available. In tact, 


skill from scientist to soldier takes place 


training purposes are 


the initial transition ot 





in the development program itself. 


lar codrdination is required between 


the developer ind other elements ¢« 


the organization such as the p1 


engineer tl maintena e engineers 
ind other 

HI ct I ation ind control of such 

lar-reaching ele ents ¢ i syste 
presel ta nallienging manage ent 
proble Here the de elo I 
search tor, producer, supplier 
ind user are working in a coordinated 
manner tow the end product i 
efiective ta I ssile systen lo c 
ordinat ontrol all elements ¢ suct 
in agency ( es unique inagem t 
methods a organizat 

Her iva nother new ont na 
been achieve tne or ( otnece 
that funct s as the eves and ea ort 
gency 

All ictivily ¢ the iv¢ \ he 
uled, eve tiveness, thre gh tas 
ertorme vy each office a si 
The summats < these tasks is yeares 
to the timely wccomplishi nt « tne 
agency operating program, controlled 
and coérdinated by the Control Office 


Here balanced long- and short-range 


effort an 


sources ire issured throug! ettective 
inanagement-control systems, where 
“managcinent by exception” 1s more 


Whether 


mediate attention or the 1m 


than a phrase the problem 
requires 
ke slew 


provement ¢ management methods, 


Control Office takes the job. 


Four operating divisions of the agenc 


< 


report directly to the Commanding 
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Vir. Moauin 
Management Services anch ‘ Pr 
irmy Ballistic Missile Agen ; 

, distribution svstet 





located at Redstone Irsenal 

Huntsville, Ala yste , Cs opel 
ontro ol \ \ c 
— wa 


General ind the Deputy Command I abay Us 


ing General, Maj. Gen. J]. B. Medar through the t ti ‘ k 
and Brig. Gen. J. A. Barclay, respe research and devel ent t 
ively. Although these tour d ions al ‘ er. I eth« 
shown as being equal on an organiza leveloped and applied tor t 
tion chart, ipproximately two-thirds ol transiti ( re ( 
the total strength ot the igency 1 n the dier 


Development Operations Division, un 


der the direction of Dr. von Braun Dee R tu Army syst 
The Industrial Operations Division responsibility tor training 

has the responsibility for providing pre nethods, and readiness « 

duction capability concurrently with units rests with the Ce nal 


the devel pment phase Pr me contrac eral, ¢ ontin ta Ari y Cor 
tors and LO! subcor tractor ro il ose nteyg t ‘ t é hye 
dustry enter the progra early throug! q 1 for €a thie iValla 
the Industrial Operations Engineering its ce however. the 
and Proc ( t Bra Ss te isSISt I tevrati « \ ul IeVCl« 
the program and ¢ entua tra yy owM 
responsibility tor pr ( ABMA t il tl 
By IPPILV go ti K per ( ( it ( | ind the ¢ 
through house operat I " s it ABMA 





igency il i er the i}« sp \ it 
nlity tor the producti ot tl 1S I} ra ) ‘ ‘ 
syste r the i Ol ‘ te t F \N ‘ It 
th contractor I I a I ‘ est 
within tl gency the t ‘ to the tra I { 
prod t ea in the strial Oy \r ( r} 

iwtions Di ( Thus r ent MM » | » 
v1 ers a tis t ix ( | iri\ 
sin new projects ince di t t at ABMA 
state of tl t +} 

One ethod < 9 ‘ t volt 
teal < i trat s t ited | Art (; 
achieve y the | eployment te Mi 





’ ’ ) atic ‘ 1) , rh t>) ott 
S10! se r nd eng ‘ tne t te 
nee’ uy is we is ul < 
hardware req re sile 1 ( i throug! 
ments, are translated of the ABMA «¢ tie 
into specihk requests < ontracts te Matt Althe c ¢ 
Ordnance districts, and delivery assur staff are a part of the agency 
ance 1s perfor ed througt ( tact witl directly to ti Cx nandi 
the appropriate district. they maintain the vital link 
Both national and support mussions ind represent his interest 
of maintenance engineering and supply eram. 
and distribution are found in the Su} One meth ‘ assur 
port Operations Division. The supply tinued and effective influ 
management of the ballistic missile sys military characteristics and 
tem is performed through this division of the product in the devel 
whose members work closely with the gram itself and in other as 





system is through the Military Applica 
tions Board. Sitting on this board, in 
addition to the chairman from the D/A 
Staff, are the chiefs of the Support Op 
erations Division and the Training Di 
vision, selected personnel from the De 
velopment Operations Division, and the 
chiets ot the Signal and Engineer ofhces. 
Although primarily an, in-house com 
munication mechanism, this board has 
its implications reaching tar beyond the 


contines of the organizauon, 


\\ E complete the Mission Staff of the 
i 


agency through the addition of the 
headquarters commandant, who consoli 
dates all the operating services, and the 
Control Office. Under the headquarters 
commandant are transportation, supply, 
administrative services, adjutant, intelli 
gence and security, and the troop com 
mander. 

In addition to the Mission Staff, ele 
ments of the Service Staff of the agency 
are the conventional Civilian Personnel 
Office, Legal Office, and Financial Man 
agement Office. The Financial Manage 
ment Office comprises a group which 
is conventionally a portion of the comp 
troller’s office of most Army installa 
tions. In this agency, the elements of the 
comptroller related to planning, pro 
review, and 


vramming, management 


engineering are contained in the Con 
trol Ofhce. 
The 


complete organization with the operat 


organization chart shows the 
ing divisions, the Mission Staff, and the 
Service Staff. In addition, direct contact 
and liaison with many Government a 


tivities is maintained primarily through 





“It is not surprising that the 
assignment of the highest pri 
ority mission to develop an In 
termediate Range Ballistic Mis 
sle of approximately 1,500 
tical 


» 
the Redstone missile team 


shared by 
Vor 


it unusual ihat a unique or 


miles was 





ganization resulted that could 


overcome anti ipated complex 
} j 

proble ms and yet accomplish 
} J j 

the task within the stringent 


time limitations.” 





the Industrial Operations Division. Resi 
dent on the installation are Air Force 


Navy 


he research and development group 


and liaison personnel. 

of the Development Operations Divi 
sion comprises the nucleus of the Army 
sallistic Missile Agency team. The vari 
ous laboratories of the Development 
Operations Division represent a closed 
loop of development effort, capable of 
completing the development program 
in a short period of time. They use Gov 
ernment activities and private industry, 
other divisions 


and are influenced by 


and offices of the agency and by the 
military requirements, yet they have the 
complete responsibility for the success 
of the development program. 

The 


themselves are descriptive of the type ot 


names of the laboratories in 


work performed. The Aéroballistics and 
Structures and Mechanics Laboratories 
comprise early and continued elements 
of the design and development pro 
gram. The Guidance and Control Lab- 
oratory and the Launching and Han 


dling Laboratory have the complete re 


Wind-tunnel testing of scale models to determine aérodynamic character- 
istics is an important step in the development of an IRBM 


Army photo). 





sponsibility for integrating their respec 

tive portions into the missile system. 
The Test Laboratory has the capabil 

ity of component testing, including the 


1] 


engine, as well as complete missile test 


ing. This laboratory supplies data dur 
ing the early stages of the design and 
development program and _ pertorms 
final static testing and cold calibration 


when required. The Fabrication Lab 


capability ot 


oratory has the in-house 


} 


I and ck Velo] 


manufacture of researcn 
ment flight missiles and develops the 
early production models. 


The Systems Analysis and Reliability 


Laboratory assures the success of the 
research and development frings of 
missiles through inspection and check 


out procedures and also assures the re 


liability of the entire weapons system 


through influence on the design and 


prototy px manufacture and the criteria 


for selection of hardware and material 
The Missile Firing Laboratory receives 


the missile after its check-out in the 


Systems Analysis and Reliability Lab 


oratory, performs the final check-out 


and servicing, and fires the missile. 


After all data are collected on the 


agency 


returned to the 


and, primarily through the data-reduc 


flight, they are 


tion and computation services provided 


‘ 
in our Computation Laboratory, are 


ready to be fed back into the system. 
The only portion of this cycle which 
is performed physically away from the 
installation is by the Missile Firing Lab 
Air Force Missile 


Canaveral, Fla. 


oratory located at the 


Test Center at Cape 
Here, through the assistance and sup 
port of the Air Force, all firings have 
been performed by Missile Firing Lab 
oratory personnel, 

The Ordnance Corps has long had 
the reputation of serving its customers 


Missile 


Agency is no exception to this principle. 
& t ! 


well, and the Army Ballistic 
The operational responsibility of the 
Air Force IRBM and the Army 


for the Redstone Missile demands that 


for the 


the needs ot bi th “customers” be met. 


bys SE codrdination of a smoothly 

operating team capable of the com 
plete job is the assurance to the Nation 
that the requirements for defense 


through ballistic missile development 


will be “on time to the user.” 
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CAPABILITIES AND TECHNIQUES OF AMERICAN 
ARMAMENT FOR LIMITED WAR 


} ,/ een ot , 7) , rn on a »* ¢y y 4 Re " - Le pj 
a daylong series of seminars on his timely subject th WA 


American military, sctentific, and ind 


. py , “77 . 8 7 
dustrial leaders Wh pa “ai ipate will be pr , 


CORNELL AERONAUTICAL LABORATORY 


and the 


AMERICAN ORDNANCE ASSOCIATION 


Wednesday, December 4, 1957, at the Waldorf-Astoria, New York City 


The Starlight Roof, 9:30 a.m. 


All members of the Assoctation will be welcome at the seminars wtthout charge 


An Armament Preparedness Luncheon will be hel 
Assoctation’s New York Post at 12:30 p.m. on the Starli 


Princtpal speaker 
LIEUTENANT GENERAL JAMES M. GAVIN 


Chief of Research and Development of the Army 


At 7:30 p.m. in the Grand Ballroom of the Waldorf the Thirty-ninth Anni 


Guest of honor a d brinctpal 


HONORABLE DONALD A. QUARLES 


Deputy Secretary of Defense 

















Aircraft Trial by Sample 


By classifying all aircraft failures as human errors or “acts of 


God.” Air Force test pilots evolved a system for proving new 


airplanes that 


S the silver jet’s tires gingerly 
kissed the 
Mojave 


simmering runway 


in the Desert we all 
held our breaths. The pilot had radioed 
that he was having landing-gear trouble. 
Fire trucks pursued the aircraft down 
the runway waiting for the screech of 
grinding metal against concrete—and 
fire. But the landing gear held firm. 
The pilot stopped the engine and waited 
at the end of the runway until he was 
towed to Lockheed’s flight line. 

Some minutes later he climbed out 
of the cockpit still sweating, He filled 
out his flight test report while he 
dragged heavily on a cigarette, Through 
the murmuring voices of mechanics 
and supervisors who surrounded him, 
his own voice rose, “I want to know 
if that was an act of God.” 

This Air Force acceptance test pilot 
wasn't trying to be witty or nonchalant. 
He wanted a complete explanation of 
the trouble which could have cost his 
life a few minutes earlier. Was it due 
to human “act of 
God”? 


would start at once to trace the trouble 


error or Was it an 


He knew that a smooth system 
to its source, and the verdict would 
make a difference in dollars to Ameri 
can taxpayers. 

HE story behind this system is a 
story of the United States Air Force 


Lockheed 


tion teaming up to do something that 


and the Aircraft Corpora 


“couldn't be done.” Together they de 


vised a flight test sampling plan which 


254 


Maj. Edwin J. Rackham 





Vajor Rackham was formerl) 
chief of the Air Force Flight 
Test and Acceptance Division 
at Lockheed Aircraft Corpo- 
ration, Burbank, Calif. He re- 
cently completed a course at 
the Command and Staff Sc hool 
of the Air University, Max- 
well Air Force Base, Mont- 
gomery, Ala. 





can give our Air Force better aircratt 
for millions of dollars less each year. 
It all started in the Air Force flight 
test office at Lockheed’s aircraft plant in 
Van Nuys, Calif. It was a beautiful fall 
day, the kind that makes any pilot 
eager to get airborne, but we Air Force 
acceptance pilots were attending to the 
unavoidable paperwork between our yet 
test flights. 
However, that day a letter arrived 
which was unusual enough to distract 


Air Ma 


and 


us for a time. It came from 


tériel Command Headquarters 
traveled through all the proper chan 
boss, the Air 


He had 


passed it on to us for action, The sur 


nels to our immediate 


Force plant representative. 
prising thing to us was that it had 
passed through so many hands with 
out being stopped. 

The letter said in effect that there 
might be a better way of accepting air 
craft from the manufacturer than by 
fight testing each one to see if it met 


flight requirements. 





saved much time and millions of taxpayers’ dollars 


For years the Air Force had tested 


each aircratt after the manutacturer 
had tested it. This letter suggested that 
this was possibly an unnecessary dupli 
cation of effort and that we might be 
able to develop a way of testing air- 
craft on a sampling basis. We were one 
of several organizations given the job 
of exploring the possibilities and mak 
ing a recommendation to our superiors. 

The suggestion seemed absurd to us. 
We had all worked with manufacturing 
long enough to know something about 
sampling plans. We knew their value 
in a “nut-and-bolt” operation. If a ma 
chine turns out several thousand bolts 
neither economical nor 


a day, it is 


necessary to inspect all ot them to see 
if they are made right. Simply inspect 
to make sure the 


one every so often 


machine is doing a proper job. 


_ 1E problem was, how could such a 
system be applied to a complex prod 
uct like an aircratt—an assembly of com 
plicated machines and parts. Most of 
these parts are checked during produc 
tion on a sampling basis. We checked the 
final product in the air and made sure 
it did the things it was supposed to do 
in the way it was supposed to do them. 
If it was a “good bird” we delivered it 
to an Air Force unit. If it wasn’t, we 
gave it back to Lockheed to nx, 
The proposal to sample a product as 
complicated as an aircraft seemed to be 
more Air 


carrying the effort to get 


Force per dollar too far. Our litte 
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veterans didn’t be 


take 


seriously. Yet there it was in the “In” 


group of combat 


lieve any one should the idea 
basket—and there we left it. After ex 
changing a few thousand choice words 
about the armchair pilots in higher 
headquarters, we dismissed the matter 


from our minds. 


HE letter stayed in the basket for as 

long as regulations allow, but the 
time approached when something had 
to be done. It had to be answered in a 
way that showed we had given the prob 
lem some serious thought and that we 
had made 


You don’t tell your boss and a series of 


an honest effort to solve it. 


generals that you think their idea is 
preposterous. Our answer had to give 
logical reasons why we couldn’t flight 
test jets on a sampling basis, We felt it 
was like having to prove that the sun 
will rise tomorrow. 


This 


discussion 


need for an answer started a 


which revolved mainly 


around reasons why the job couldn't 
be done. Becoming bored with the 


unanimity of opinion, our talk even 


tually became sidetracked. We drifted 


into a bull session about the civilians 
we worked with, and soon found an 
other subject of 

We all believed the people in the 


Lockheed plant were skilled individuals 


common agreement. 


doing their best to give us a quality 


airplane. Sure, they made mistakes now 
and then. Sometimes, perhaps, their 


judgment was colored by loyalty to 
their company. But, on the whole, they 
trustworthy 


were a and 


ct ympetent 


We 


told anecdotes which supported our 


group. each cited incidents and 


belief that no employee from the plant 


manager to the line mechanics and 


alert crews would intentionally try to 


sell the Air Force a “bill of goods.” 


WV! 


fly must have 


had that faith that all men who 
that the men on the 
ground who build and maintain air 
planes do their level best to make sure 
each aircraft is a “good bird.” 

We shared this belief knowing that 
they weren't always “good birds.” 
Things went wrong that could make 
you feel mighty lonesome at 30,000 
feet. Some of these things couldn’t be 
reasonable amount ot 


avoided by any 
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care or inspection, Others were caused 


some one gooted. 


by human mistakes 


It didn’t make a bit of difference that 


the mistake was unintentional, Th 


pilot’s road could lead the same way 


even if paved with good intentions 


We seemed to be tar aheld from our 


original subject, but it was trom this 


line of discussion that The Idea was 


born. The Idea was, “Let's forget about 
testing airplanes. Let's test people!” 


+} 


It seemed possible that you could spot 


to see if they were doing 


« he k people 


their job right, and that’s samplin 


$ 


We agreed to try to make a plan 


based on the belief that our job was 


not really to test jets but rather to see 


] 


how well this group of people was de 


ing what they said they could do, 


like 


mec I anical 


Our basic reasoning went this 


Airplanes are a complex of 


items and may fail. If they are put t 


gether and serviced properly, the 


} 


chances of working right are good. 


Due to their very nature something will 


} 
maa 


go wrong someday. If they are 


correctly, there is no way to tell what 


will go first or when, Even if 


- 


wrong 


each jet is tested for a hundred hours, 


} 


next hour sometl ing may 


in the 
It is pointless to fly around the sky 
trying to wear each one out. 


If the airplanes are tested thoroughly 


Air Force acceptance pilots test fighters like this Lockheed F-104 
















and proved to be made right, what more 


can one expect ot the men 


them and prepare them tor ff 


can expect these men to elimin 
own errors but not the “acts 
When we buy an airplane 
manutacturer, Wwe must ac 
“acts ot God.” Ni amount ol! 
we spend can elin inate then 


11S was the ipproact W 


= 


oundation to uld on, 
work was ahead. | suspect 
had known just how much 
yet to be done we would | 


happy to leave 
idea to others. Bi 


is like a child—once it is 


and born yours, its natural to 


it until it can stand on its owt 


be accepted as a valued me 
society. We began working 
our idea to maturity, 


was sure t 


Our first hurdle 


heed management. Our plat 
signed to put them on the 
matter how niceiy one exp 
came out the same way. We 


stakes 


stamp their mi 


bold etters 


the cde velopm« I 


it it seems that 


who I int 


' t the 


inted to 


“LOCKHEED 


in big 
We arranged i meeting tf 
plant manager and his chiet ind eX 
plained the hasi lea. 
Al photo 
| 
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Their reaction came as a shock—they 


were enthusiastic! They didn’t know 
just how we proposed to work the plan, 
but the prospect ol helping to develop 
a new way of doing things more efh- 
ciently seemed to be all they needed to 
spark their imaginations. 

The 


things that 


next step was to catalog all the 


go wrong with airplanes 


and classity them as human errors or 


‘acts ot 


God.” We talked with produc- 


tion workers, mechanics, inspectors, 


other pilots, and just about anybody 


who would listen. Each time we 
thought we had a failure we could 
safely classify, some one thought of a 


circumstance in which the rule didn’t 
apply. 

We rediscovered something we had 
all known for years—there is no pat 
rule to be followed in classifying air 
cratt troubles. Each one is an individual 
case. A radio may quit just when you 
need it most. Perhaps a tube burned 
out, or possibly a careless mechanic in 
stalled it improperly. The trouble can’t 
be classified before the fact, Each case 
must be investigated individually. 

The framework for the plan was 
firm, so we submitted our plan to our 
next higher headquarters. We proposed 
to use acceptance flight tests to pinpoint 
human errors in Lockheed’s production 
operation. If we found they were mak 
would test all 


ing a lot of errors we 


the aircraft they produced. If they 
rarely made errors we would fly fewer 
airplanes. Each flight saved meant hun 
dreds of dollars saved in fuel and flight 


preparation, 


UT, best of all, we expected to get a 
better aircraft cheaper by finding 


the real 


source of failure instead of 
merely fixing the individual item. 

Our proposal was generally well re 
ceived, but some one wanted to know 
on what statistics we would base the 
plan. Naturally the some one was a 


had 


throttle 


statistician. It never occurred to 


a group of jockeys that the 
laws of probability had to be involved. 
On this item we bowed out and asked 
for help from the statistician, 

He went into a huddle with a Cali 


Le kheed 


ins and came up with a book 


fornia university and the 
statistic 


of charts, graphs, and figures. These 
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told us how many jets we had to fly in 
a given set of circumstances to be sure 
we weren't delivering defective air- 
cratt. They also showed just how slim 
the chance was that a mistake might 
get by us if we followed the charts. 
They were hard to argue with even 
We didn't 


argue. We made his book our bible. 


if one understood them. 
After more than a year’s work, we 
had a plan and permission to see if it 
worked. For nine months the Lockheed 
and Air Force people lived in a world 
of make believe. We continued on with 
our normal operation of testing all the 
jets produced. At the same time we 
went through the motions of accepting 
them under the new plan. 
A double system of accounting was 
- established to show 
ie ’ “ what would have hap 
pened if we had been 


x sampling and whether 





! we would have gotten 
= better airplanes by fly 
ing them all. Remarks like, “This is one 
made 


we wouldn't fly, but we will,” 


casual visitors doubt our sanity, Our 
system of classifying the detects was 
established and made to work smoothly. 
It operated on the premise that no hu 
man error was tolerable whether it 
affected flight safety or not. We set our 
sights high just to see what was humanly 
possible. 

The results of this test surprised 
even the most optimistic. It showed 
that during the trial we spent thou 
sands of dollars on unnecessary flights. 
The number of reflights on airplanes 
went down. We spotted manufactur 
ing troubles sooner with the help of 


With 


fewer flights it cost fewer man-hours to 


the defect-classification board. 

meet the production schedules. 
We presented the results of the tests 

Air Matériel 


asked for permission to accept the air- 


to the Command and 
craft by sampling. We got permission 
at once. 

Many 


the individual worker feels about this 


people have wondered how 


system. He must try to do a job that is 


completely free of natural mistakes. 


When he 


back to roost right on his shoulder, His 


makes a mistake it comes 
crew, department, and company suffer. 


We found that contrary to some opin 


ion the unions have not destroyed the 
individual's pride in a job well done. 
We asked them to do almost the im 
possible and they did it with amazing 


consistency. 


URING the first year of the sam 
pling plan’s full-time operation we 
fluctuated between flying 100 to 25 per 
cent of the total aircraft produced. Most 
of the time we stayed at 25 per cent. 
When difhiculties in production, inspec- 
tion, or preparation appeared, we had to 
test 50 or 100 per cent of the airplanes. 
Sut these cycles were short-lived, and 
before long we were flying 25 per cent 
again with the line running smoothly. 
The 


toward saving money, improving ethe1 


record of what can be done 
ency, and pinpointing production trou 
ble through a flight-test sampling plan 
has had far-reaching effects. The Air 
Force Matériel Command has adopted 
a policy of encouraging the acceptan 
of all aircraft on this basis. It requires 
all acceptance organizations to invest 
gate and classify the aircraft maltun 
tions. We know now if we are buying 
human errors with our money or just 
the troubles we must expect. 
Not 


flight-test sampling was 


every one was convinced that 


sound. One 
major picked up an aircraft at the plant 
and heard vaguely that the Air Force 
wasn't flight testing all the aircratt 
produced. His delivery report, returned 
to us at the end of his flight back to his 
“The 


radio failed on the third flight. I recom 


base, read as follows: aircratt 
mend that the Air Force representatives 
test all the aircraft in the future.” 

The officer didn’t stop to think that 
if the Air Force had tested his aircratt, 
his radio would probably have failed 
on his second flight instead of the third. 

A lieutenant who took delivery of an 
aircraft on the same day wrote: “The 
aircraft was in perfect mechanical con 
dition: however it did an atrocious job 
of navigating and made an even worse 
landing.” 

We felt that the difficulties both ofh 
cers reported fell into the same cate 
gory. No reasonable amount of expen 


sive flight testing would have prevented 


them. We'll 
God’’—and use the dollars saved to buy 
] 


more of what we need. 


accept them as “acts of 
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Ordnance Looks Ahead 


Officers are being trained to plan for future responsibilities and 


to provide the reservoir of technical knowledge that will be needed 


in the operation and maintenance of tomorrow’s powerful new weapons 


N considering the rédle of ordnance 

in the Army of the future we must 

analyze the effect upon weapons of 
the atomic bomb and the guided mis 
sile. One brought to the battlefield a 
means of destructive power hundreds 
of times greater than any force hitherto 
available and the other a weapon ena 
bling artillery fire to reach targets be 
yond the wildest dreams of an imagina 
tive tactical commander. 

These two weapons came into being 
toward the close of World War II, but 
their marriage was not accomplished 
until some time later. Thus the study of 
their full impact upon strategy, tactics, 
and logistics has of necessity become a 
priority task for all military personnel 
This study Inve lves the de vele pme nt 


| 


sound ideas and doctrine for the 


oper utilization of these weapons 


rainst an aggressor upon some future 


: 
battleheld and for the survival on that 
same battlefield of our own forces and 
equipment when subjected to a similar 


force. 


7 ) further complicate this picture for 


the logistician or the Ordnanceman 
Korea 


utilization there of World War II equip 


there is the memory of and the 
ment and support procedures. 

These, then, are the essential param 
eters within which Ordnance must 
function. We must provide the Army 
with its new weapons—and they must 
be better than the weapons available to 


the enemy. We must analyze thorough 
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General White is commanding lge must be 


general, Ordnance Training that there 


Command, Aberdeen Proving 
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i hite al 
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Huntsville, Ala 
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these new weapon 
support in the most efficier 


We 


nomical fashion 


must 


| 


means and methods 


port in such a 
combat <« 

his prol 
with the 
and ¢ 


tion 


of the sit 


Cacies a 
weapons, 


We must increase our en 


these new weapons until this 
and understanding are ce 


then apply this knowledge u 


fashion that our wonder we 


ipons 
become conventional and improve 
them until they become perfect. 

We look 


supply 


to our Ordnance school sys 


tem to this knowledge. Our technical ser 


schools must look 


ahead and plan tor technical exper 


future responsibilities and provide that’ tions within 


reservoir ol! technical knowledge so des commander oO! 











involved in the supply and maintenance 
ot these items. The Ordnance officer re 
tains the same responsibility of techni 
cal adviser to this day. 

The 


specialize in the 


new courses tor the first time 
requirements of a 
weapons system as a whole and in sufh 
cient detail for a thorough understand 
ing of the weapons system and the re- 
quirements for special warheads. Only 
in this fashion can the complete impact 
ot a particular weapon upon the Ord 
nance service system be fully surveyed 
and analyzed. 

At the same time, Ordnance officers 
are responsible for managing and direct 
ing the vast service forces that provide 
these arms and ammunition. These 
new courses stress the fact that the Ord 
nance officer is, essentially, a manager, 
not a mechanic. 

The “conventional” weapons will be 
with us for some years vet and will call 
for their share of the Ordnance effort. 
However, in assessing the missiles al 
ready adopted by the Army and on the 
planning boards it is clearly evident to 
any thinking military man that more 
and more effort must be diverted from 
conventional weapons or conventional 
Ordnance into this new science of weap 


onry 


UST as this is true in the hardware 
phase of the problem so it is true in 
the human phase of this same equation. 
Conventional Ordnance officers are be 


overshadowed and over 


taken by this expanding technology. All 


ing rapidly 


Ordnance officers have a public duty to 
learn everything possible about the new 
weapons. I estimate that as least seventy 
the Ordnance officer 


five per cent ol 


corps will become intimately involved 
in the problems of “weaponizing” these 
new systems. It is with this in mind that 
we have ordered the establishment of 
the new courses of instruction for Ord 
nance oflicers 

Ordnance service always has been 
hard work, and there is no mystery in 
sweat. These are not “gentlemen's 
courses” but courses designed to teach 


the Ordnanceman the necessities of his 


protession, Here he will receive the tools 
of Ordnance necessary for service to the 
Army and required for its survival, 


There is no room in this era of fast 
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“The ‘conventional’ weapons 
will be with us for some years 
yet and will call for their share 
of the Ordnance effort. Hou 
missiles al 


ever, In assessing 
ready adopted .. . it is evi 
dent that more and more effort 
must be diverted from conven- 
tional u eapons into this new 
science of weaponry. 

“Just as this ts true in the 
hardware phase of the prob- 
lem so it is true in the human 
phase of this same equation. 
Conventional Ordnance offi- 
cers are being rapidly over- 
shadowed and overtaken by 
this expanding technology. All 
Ordnance officers have a public 
duty to learn et erything possi- 
ble about the new weapons.” 





changing concepts for the officer who is 
“practicing for retirement” or “asleep 
in the harness.” The traditionally slow- 
moving Army is awake to events and is 
developing and moving with each new 
piece of equipment or weapons system 
developed. Proposals for new weapons 
that only a few years ago were termed 
fantastic, unrealistic, and impossible are 
now being accepted for development, 
and readiness dates are being established 
in a routine fashion. 

With the known capabilities of our 
must develop 


potential enemy we 


throughout the Ordnance Corps an 
overriding sense of urgency [tor the suc- 
cesstul weaponization of each new mis 
sile project. Each phase of development, 
whether in research, training, industrial 
or field service, must be undertaken in 
that Ordnance 


a positive fashion so 


t 
Corps and Army objectives will be met. 
We must plan ahead in intimate detail 
to ensure that funds, facilities, equip 


ment, and personnel are available in the 


my right quantities and 
- | = tyne when required. 


= “= 
. —— 





We must plan on a 


¥ continual “‘crash” basis 





since these new weap 
ons are being turned 
into hardware directly from current re- 
search. As rapidly as the void of the un 
known is rolled back in the electronics 
era, this new-found information must 
be turned into weapons and counter 
should be, 


weapons. This is as it and 


we of this generation are privileged to 


be active participants in this progress of 
human endeavor. 

The Ordnance principles of service 
to the Army as developed over many 
generations still apply to the new 
media, and these principles must ever be 
our point of reference in developing 
procedures to meet changing condi- 
tions, 

Maintenance must be accomplished 
as far forward on the battlefield as pos- 
sible. Means of controlling maintenance 
in widely dispersed locations must be 
found. Maintenance units must be as 
mobile as the units maintained. 

Big debarkation depots are a thing 
of the past. Austerity in every phase of 
supply and maintenance is the watch- 
word, but we cannot sacrifice survival 
for austerity. Again, good planning will 
provide for the necessities. 

Planning must take into account con- 
tinual day-to-day readiness and at the 
same time provide for a mobilization 
expansion. Equipment and facilities 
presently utilized on a 2-shift basis for 
training indicate efficient utilization of 
facilities at hand, but such utilization ts 
poor planning for the load that must be 


expected upon mobilization. 


7E must take advantage of the rela- 
\\ F 
thor- 


tive peace that exists and 
oughly prepare our nation for any task 
ahead. The United States in past wars 
has been fortunate and blessed with two 
ocean frontiers that have provided an in- 
itial buffer to allow time for war prepa 
rations before engaging the enemy. 
The 


occur without this buffer of 


next conflict could conceivably 
time and 
must not result in a national “Pearl 
Harbor.” 

This leads us into the requirements 
for forces in being. The cadre idea of 
the Regular Army is a thing of the past. 
It is today a ready Army waiting to be 
deployed to counter aggression and pro 
tect the American way of life wherever 
the need arises. Likewise, the Reserve 
and National Guard in every sense must 
be ready. 

In order to support the ready Army, 
Ordnance officers must be equipped 
with the requisite knowledge of weap- 
ons “across the board” so that they 
may support the combat arms and the 


Ordnance equipment they utilize. 
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Amphibious Vehicles 


The Navy Bureau of Ships has developed for the Marine Corps a number 


of tracked landing vehicles which will facilitate the establishment 


and maintenance of beachheads should a future emergency require them 


N the cover of the January-Feb 


ruary 1957 issue ot ORDNANCI 
Magazine 1s a photograph ol 
several types of equipment used by the 


Marine 


mensional 


Corps over the title, “Tridi 


\ttack.” 


the amphibious personnel 


One of this trio 
carrier—1is 
referred to in the service as a “landing 
vehicle, tracked,” or LVT for short. 
The LVT 


canal 1942 and Okinawa in 


which, between Guadal 


In 1945, 


became known as the “work horse” of 


the Marine Corps, was actually devised 


by Donald Roebling as a mercy ma 


chine in 1939-1940 to rescue downed 


aviators and hurricane victims from the 


otherwise impenetrable reaches of the 


Florida Everglades. Many who served 


in the Pacific may remember the ve 


hicles Alligators or 


as 
Buffaloes. 
The Navy Bureau of Ships 


| 


and produces these 


de velops 


landing vehicles, tracked 
(LVT’s), for the Marine Corps. 
Working 


stated under Marine Corps equipment 


from military requirements as 
policy or from requirements furnished 
by the Marine Corps Commandant, the 
Bureau prepares specifications which 
lead to contracts with industry for the 
design ard construction of prototype 
LVvVas The LVT’s 


and components are then tested and 


and components, 
service-evaluated. 

General test work on all LVT’s is car 
ried out at the Test and Experimental 


Unit, Camp Pendleton, Calif. Service 
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tests are conducted within the s¢ 


units at Camp Pendleton; (¢ 
N. ( Marine ¢ 
Development Center, Quantico, Va 


facilitie 


amp 


yeune, and at the 


} 


Force and Army Ordnance 


used for climatic tests. 


An LVT 


in a 


must possess the ability t 


proceed heavy sea and suri 


crawl over hazardous coral reefs, to 
erse obstacle-strewn beaches, and 
gotiate terrain which is ally 
passible ’ ) of vehicle s. 
The 
] 


cond 


diversity of 
itions required of an 
is a challenge to 
and production ¢ 
j 


a 


nein 


ust ind FTOCKY 


In 


in d 


operation 


terrain, esert and arctic col 


ditions, with temperature extremes ol 
plus 125 and minus 30 degrees Fahren 


heit make the selection of track and 


suspension systems a difficult one 
A track with ideal water-propulsion 
characteristics almost certainly will leave 


life over 


Ne rot 


something to be desired 

rough land terrain or in snow. at 
ing high surf presents not only the obvi 
sealing all hatches, 


ous proble m ol 


sprockets, periscopes, etc., but also the 
problem of providing air for the engine 


and crew. 


to 
trav- 
to ne- 


1iti- 
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Fig. 1. 


suri The de sign provide § a cargo Space 


which will accomodate a jeep or the 
standard 105-mm, heldpiece. 


The 


lons of gasoline. Operating on land at a 


LVTP5 carries about 445 g 
full-power speed of 27 miles an hour, 


the carrier has a range of about 15 
miles. This is about 6 hours of opera 


tion at the tull-power condition, At fu 


power in water, the vehicle range 


about miles or 7 hours ot oper 
tion, 

When the Marine Corps standardizes 
basic LVT 
idapted to a number of special-purp 


the LVTPS5 basi 


hull has been used for the LVTR1, an 


a hull, It 1S quite ottel 


vehicles. For example, 


armored amphibious assault recovery 


and maintenance vehicle. The main fea 
LVTR1 


A crane that can 


tures of the 


lilt a pound 
power package or howitzer turret. 

\ towline winch with a 40,000-pound 
pull for recovery ol disabled vehicles. 

\ 300-ampere welding generator tor 
welding, and battery charging. 


A Ss kilowatt 


6.5-cubic-teet-per-minute a 


cutting, 
power tool generator. 

lwo 
compressors for air tools and arc-air cut 


ting 


Tew + the basic LV TPs, the Bureau 
also has developed and produced 
the LVTH6 (Fig. 3), 


phibious assault vehicle, turreted, with a 


an armored am 
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LVIP5 


Developed also as 


105-mm. howitzer, and_ the 


command ve hic iC, 


prototypes are an antiaircraft artillery 
weapons carrier, the LVTAAXt1 (Fig. 
2),on which is mounted a standard twin 
jo-mm., M4E1, 


sault engineer vehicle for mine and Ovo 


LVTEX1 


dual mount, and an a 


stacle clearance, the 


he PIC 


these 


\L ol 


kit development for 
vehicles 1s the i 


PP5 
equipped with dozer kit (Fig. 1) which 
the Test and Experimental Unit, Camp 
Pendleton, has found a very versatile 


, , 
ind useful combination. 


Fig. 2. 


Amphibious tracked landing vehicle, the LVTP5, equipped with a dozer kit. 


The tamily of LV TPs 


a power pack: 


ehicles 
nsisting ot 
tinental V-12 

) directly 
Allison 


5! I S-ar\ ransmiussion, The 


coup 


an Ordnance-type CD 


transMiussio1 ransmis 
sion, differential, 


view 


From a logistic-support point ot 
it would be ad antageous to the Marine 
a standarc 


LVI 


( orps to be able to use 
tary air-cooled en 
many of the 
such engines. 


vehicle that 


Prototype antiaircraft artillery weapons carrier now being service-tested. 
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Fig. 3. The LVTH6 armored amphibious assault vehicle armed with a 105-mm 


cannot tolerate large 
nings., To meet these 

requirements, the Bu 

gh a contract with the Pacifi 

Car and Foundry Company, has de 
veloped and has had built an LVTPX¢ 
prototype vehicle using a current mili 
tary air-cooled engine, the Continental 
AVI-1790-8. For water and surt opera 
tions the engine cooling air is recircu 
lated, being cooled by sea-water heat 

exchangers. 

The vehicle was desert-tested in the 
summer of 1955 at Yuma, Ariz., and 
arctic-tested at Fort Churchill, Canada, 
during the winter of 1955-1956. Tests 
to date have been successful, but the 
final success of the project will depend 
on the vehicle’s high-surf performance. 

During surf tests in November 1956, 
at Monterey, Calif., the vehicle was sub 
jected to an 8-foot surf, the highest 
available at the time. It was expected 
that the surf would run high enough 
last spring to prove that the LVTPX6 
as well as other vehicles of the LVTP5 
family would operate satisfactorily in 
15-foot surf, but again surf prognostica 
tions did not materialize. 

For safety reasons, initial tests of the 
LVT at design-surf height are conduc 
ted by operating the vehicle by remote 
control. The vehicle may be radio con 
trolled from shore or from a helicopter. 


Marine Corps operators say that the im 
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weapon and px rs nnel Carriers has bee 
developed tor the Marine Corps 
the personnel and cargo carrier stand Mf irines full 
ardized as the LVTP6 (Fig. 4). This The engines and transmi 
series includes the LVTAAX2, a modi though produced on the hrvsler 
fications mounting the standard M41 duction line, need some changes be 


dual 40o-mm. gun mount, the LVTHX4 installation in the carriers. Change 


which mounts the standard T96E1 105 take care of 60 per cent slope conditi« 


mm, howitzer, and a kit for mounting — radio interference suppression, a 


the standard 4.2-inch mortar, M30. terproofing of electrical component 


The LVTP6 vehicle weighs 41,00: tvpical of those 


Fig. 4. Cutaway view shows starboard power train of the LV TP6 amphibious vehicle 
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Although automotuve and commernc ial 
type equipment 1s most attractive [rom 
a cost standpoint lor use in prototype 
vehicles, the application engineer must 
realize that its almost annual change 
presents provisioning and standardiza 
tion problems not only during the de 
veloping and preproduction period but 


also during succeeding production runs. 


‘YTUDIES have been made to deter- 
\ mine the feasibility of powering cur- 
rent LVT types with existing Diesel en 
gines. In the case of the 41,000-pound 
LVTVP6 vehicle, the problem was not 
only to find a compact and lightweight 
engine, but also to find a matching 
transmission. 

\ promising combination was that of 
a high-speed supercharged Diesel (Her- 
cules, 220-horsepower, 3,000 revolutions 
driving 


pounds ) 


1,200 


a minute, 3 


through a wide-range torque converter 
with four additional speed ratios incor 
porated in the steering differential. 
The design study indicated greatly 
improved fuel saving, but cargo space 
and weight were sacrificed. There also 
Was some increase In cost, These disad 
vantages discouraged the use of Diesel 
engines in this vehicle. 
Diesel 


power to the larger LV TPs vehicle also 


\ similar study applying 
involved a search for both engine and 
compatible transmission. The most fa 
vorable existing engine and transmis 
sion Was the 600-horsepower Packard 
(11D 1700) with a Jered 8-speed, auto 
This 


transmission should give improved hill 


matic mechanical transmission. 
climbing and much better fuel economy 


(specific fuel consumption reduced 


about 50 per cent) with no reduction 
In cargo-carrying capacity for the same 
range. 

The mechanical transmission used in 
the LVTPs Diesel study was an adap 
tation of the transmission developed by 
the Navy Bureau of Ships under a proj 
ect begun several years ago with the 
Jered Industries, Inc. An ST 1200-2 
version of this transmission has been 
dynamometer-tested for both perform 
ance and endurance at the Detroit Ar- 
take the 
805-horsepower output of the Continen 
tal LV 1790 engine of the LVTP5. The 


ST 1200-3 version will be installed in a 


senal. It is designed to 
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vehicle for testing sometime during 


IQ57 
most 


The transmissions used in 


LVT’s to date 


available 


have been those which 


were from the Army, and 
which, of course, are designed tor land 
operation. The transmission steering sys 
tem for an amphibious track layer 
should have certain characteristics in ad 
dition to those needed for land operation. 

For land operation, the transmission 
steering system for LVT’s should have: 

tr. A wide range of gear ratios so the 
prime mover can operate from maxi 
mum torque to maximum horsepower 
for the widest range of terrain condi 
tions from the maximum slope to hard, 
flat road. 

2. A high efficiency in all ranges. 

3. Automatic shifting among the gear 
ratios, with manual override. 

4. \ regenerative steering system to 
keep power on both tracks during steer- 

ing and to prevent ex 
cessive slowing around 
turns. 

s. Provision tor a 
pivot turn of the vehicle 
about its own aXis. 

For water operation, 
the steering system of the amphibian 
should also provid 

1. Power disconnect to the inner 
track during water steering. Regenera 
tion is not available in water operation, 
The best steering response is obtained 
by directing full power to the outside 
track with no power to the inner track. 

2. A high speed in reverse so the ve 
hicle can be stopped quickly in the wa 
ter and have good maneuverability tor 
boarding landing craft, such as an LST, 
in reverse when necessary. 

2, Gear ratios so the maximum horse 


power can be delivered at the optimum 


track speed in the water. 


: is IE Bureau of Ships has under devel- 


opment a power-train system it is be- 


lieved will give a very good combina 
tion of these eight characteristics for an 
amphibian. The transmission also will 
have steering sensitivity to provide 
large-radius turns at high land speeds 
and small-radius turns at low speeds, A 
differential shaft brake will be used to 
stabilize steering on rolling terrain and 


also minimize vehicle-initiated steering 


reaction to unbalanced track loads. 
Fail-sate 
low range ahead operation if the 


Another 


low-range 


features are incorporated to 
give 
feature 


control system tails, 


will provide for steering 


when the vehicle is towed ahead or in 
reverse. The present LVTPS5 transmis 
sion does not provide this. The new 
power train contemplates the use of 
automotive engines and automatic speed 
change transmissions with an arrange 
ment of the system to give the maxi 
mum vehicle cargo space. 

The program tor LVT development 
has also included a 60-ton tank or bulk 
cargo carrier, the LVTUX2. Based on 
test data from the David Taylor Model 
Basin, Kort nozzles have been applied 
to improve water performance 

Component developments for LVT 
include single and twin caliber .30 ma 


chine-gun cupolas, an atomic, biologi 


] kit for the 


cal, and chemical collective 


personnel, a litter 


protection of vehicle 


kit which will provide for the eva 


tion of twelve stretcher patient 


winteriZation kits tor arctic oper: 


A 


ot vehicles 


PR¢ GR AM ol product 


ment projects tor the LVT tamilies 


improve 


is maintained with the ve 


hicle design agents—the Ingersoll! Kala 


mazoo Division of Borg-Warner Corpo 
the LVTPs5, and the 


ration for Food 


Machinery and Chemical Corporation 


for the LVTP6. The program attempts 


to keep pace with deficiency reports 


from the field and the changing tech 


niques Of operation and maintenance. 


The Navy is 


the performance, versatility, reliability, 


constantly improving 
mobilizatic n capability, and economy of 
both the LVT and its components. Im 
provement ts sought, first, through the 
use of available military equipment to 
reduce devel pment costs and to mini 
secondly, 


mize logistic problems; and, 


by the use of standard automotive or 
industrial equipment when correspond 
ing military equipment is not readily 
available. 

surveillance of 


Through constant 


military, automotive, and industrial 
equipment developments and produc 
tion techniques, by product improve- 
ment and value engineering, the Bureau 
of Ships provides the Marine Corps 


with effective and reliable equipment. 
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Making Missiles ‘Tick 


The miniaturization techniques of the old, established domestic 


watchmaking industry are finding important applications today in 


mussile guidance, control, programming, safety, and arming devices 


Arthur B. Sinkler 


HE “heartl " of today’s guided 


missiles lies in the dependability 


of the small precision mecha 
nisms which control the timing and 
detonation of the weapons in fight or 
on impact. The current revolution in 


weapons technology, while giving a 


lTrontier 


Buck Rogers dimension to much that 
is new in military ordnance, has placed their quest 
even greater demands for precision and 


dependability on guidance, control, pro have come 


gramming, safety, and arming devices about miniat 
tor the new missiles. known to the 
' 


The horological industry of the 
United States has long been both the 


nursemaid otf the design, engineering, 


and production skills crucial to 


fuze or arming sector of military ord 
nance and a principal production factor 


in mobilization periods. Today its ability 


to design, engineer, and mass produce 
tiny precision mechanisms of extreme 
reliability and ruggedness to extraordi 
narily close tolerance is also proving to 
be of basic importance to the guided 


missile program. 


_— industry, which routinely mass 


produces jeweled watch movements safety and a1 


in which 130 parts—some scarcely visi sile still under development. Throug! 


ble to the naked eye—occupy a volume redesign, it reduced the weight and 


less than that of three stacked dimes, has size by a ratio of 2 to 1, the complexity 


demonstrated fundamental know-how by a ratio of 5 to 1, and the cost 


in miniaturization, The split-second de $1,500 to $225 per unit. 
pendability and ruggedized construction This performance has been duplic 


of its tiny products give the jeweled by that company and another 
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company in redesigning and produc 
tion engineering safety and arming de- 
vices for two additional missiles. 

domestic watch com- 


In all, three 


panies—Elgin National, Hamilton, and 


Bulova—ac« 


opment or 


ount today for the devel- 


production of a critical com 
ponent, usually the 


C ich 


issiles in service and 


safety and arming 


device, used in member of the 


current tamily ot n 


in twenty of the twenty-three missiles 


recently production, 


laboratories ot the military serv 


= I} 
ices concerned with missile develop 


ment have done an outstanding job in 


the advanced design ot mussile com 


ponents in the “heartbeat” area, Their 
advanced designs must be engineered, 
however, for volume production. They 
have turned increasingly to domestic 
jeweled watch companies for this work. 
Sometimes their designs lack details. 
On one occasion they merely specified, 
“use watchmaking techniques”! 

The production-engineering assign 
ments of the watch companies tor safety 
and arming devices include the Talos, 
Nike, Sparrow I, Sparrow II, Sparrow 
III, Sidewinder, Bullpup, Bomarc, Tar 
tar, Terrier I, Terrier II, and Redstone 
missiles. Watch companies have 
“cleaned up” the design, or redesigned 
the safety and arming devices for three 
missiles where previous contractors were 
unsuccessful in delivering acceptable pi- 
lot production models or were unable to 
get beyond handcratted versions. 

Many of the missile components be- 
ing made by watch companies are not 
purely mechanical, They have demon 
strated their ability to produce electro- 
mechanical devices to the same high 
standard they command in precision 
miniaturized mechanical assemblies. 
For example, one safety and arming 


device being manufactured by a watch 





Vr. Sinkler president of 
Hamilton Watch Company, 
Lancaster, Pa., and 1s a recog 
nized authority in the watch 
ry. He president of 
the American Watch Manufac 
turers’ Association and vice 
president of the Philade lphia 


Post of the A.O.A. 





company occupies an extremely small 


volume and consists of more than 125 
mechanical parts and at least 100 wires 
or circuits. Another watch company has 
designed and is producing a self 
powered gyroscope for the control mech 


‘ 


anism otf a missile at a cost of about 


one-tenth that previously experienced 
for a gyro of that type. 
One watch company was furnished 


specifications for a satety and arming 


tor a missile which consisted 


only of performance, weight, and size 


criteria. It successfully developed and 


| 


is producing an electromechanical de 
vice Which will arra the missile only if 
the aérodynamic, electrical, and me 
chanical conditions associated with the 
missile flight are satisfactory. 

The mechanical part of such a tuze 
performs a succession ot switching func 
tions which initiate electrical 
The 
number of tiny gears and very 


close-tolerance parts as well as a 


timing of 


other circuits. device contains a 

small, 

rela 

tively complex wiring layout. Similar 

devices have been made from similar 

specifications by this and another watch 
company for other missiles. 

Watch companies also have applied 

these same reduction-in-weight, com 

ponents reliability, and 

simplification-of-design 

capabilities to the de 

velopment and produc- 

tion of programmers, 

timers, and_ infrared 

sensors for missiles. In each case the 


critical characteristic which led to a 
watch company being called in was the 
necessity for a precision unit as small 
and as light as possible which would 
be dependable and rugged. 

A good illustration of the use of 
watchmaking skills in solving minia- 
turization problems of this sort is one 
watch company’s experience in develop 
ing and producing a special high-torque 
timing motor for use in a miniature 
programing system. Extreme specifica 
tions as to reliability and timing accu 
racy had to be met, and the watch 
company was assigned the project after 
a number of alternative possibilities had 
been tried and proved impractical. 

The watch company designed and 
developed a special jeweled lever, high- 


speed escapement, a new subminiature, 





“In all, three domestic watch 
com panies—Elgin National 
Hamilton, and Bulova—ac- 
count today for the develop 
ment or production of a criti- 
cal component, usually the 
sajety and arming device, used 


member of the current 





precision switch, and a new unit which 
reduced the size of the original models 
by seventy-five per cent. 

In some applications electronic units 
prove unsatistactory as the “heartbeat” 
ot aérial devices. One of the domestic 
watch companies recently designed and 
produced an electromechanical interva 
timer tor use in a high-altitude, rocket 
propelled exploration device. 


had 


and tound too heavy, too bulky, and 


, ' 
An electronic timer been tried 


unreliable, principally because of the 
high “G” 


jected. The watch company’s unit, based 


loads to which it was sub 


on a modified watch movement, was 


simpler, smaller by ninety per cent, 


more reliable, and cheaper by twenty 
hive per cent than the earlier electronic 
model. 

A subminiature relay produced by 
one watch company is currently being 
included in the design of new airborne 
systems. Made with watch techniques, 
its tiny coil, only o.14-inch long, is 
wound with 6,300 turns of wire that 1s 
only 0.oo1-inch in diameter. Packaged, 
it is about one-seventh as large as pre 
vious “subminiature” relays. 


and 


The same design, engineering, 
production skills for subminiature pre 
cision mechanisms which the compa 
nies maintain in the manufacture of 
jeweled watches, and which have ac- 
counted for the remarkable entree of the 
companies into the “heartbeat” area of 
the missile program, are sought also by 
contractors. 


other missile component 


HE continued availability of the 

skills of the domestic watch produc- 
ers would seem to offer assurance that 
the “heartbeat” sector of missile technol 
ogy can be sustained adequately as an 
essential part of the industrial support 
of our Nation in the contest for suprem 


acy in modern weapons, 
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surface to surface 


SNARK.—Air Force. In production. 75 ft. 36,000 Ibs. 
Wing span, 62 ft. Celestial-inertial guidance. Turbo- 
jet engine. Kange, about 5,000 miles. Speed, Mach 0.9. 
Selected over faster NAVAHO missile. SAC is train- 
ing operating crews. Prime contractor, Northrop, Inc. 


RE¢ 
Wing span, 21 
gine. Range, 


TRITON.—Navy. Developmental. 
47 ft. 20,000 Ibs. Inertial guidance. 
Ramjet engines. Range, 1,500 miles. 
Speed, Mach Submarine-launch- 
ed. Prime contractor, McDonnell. in 


POLARIS.—Navy. Developmental. 40-50 ft. Com- 
mand and inertial guidance. Solid propellant. A stubby 
ballistic missile. Range, 1,000 to 1,500 miles, Planned 
launching from nuclear submarines as 


for eventual 
ships. Prime contractor, Lockheed. 


well as surface 
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600 
LUS Il, a heavier, supersonic, 1,000-mile version, is 


production. Prime 


LACROSSE.—Army. In production. 
20 ft. Wing span, 9 ft. Command 
guidance. Solid propellant. Range 
up to 20 miles. Close-support artil- 
lery weapon. Contractor, Martin Co. 


ILUS L—Navy. Operational. 30 ft. 12,000 Ibs. 
ft. Command guidance. Turbojet en- 


REGL- 


miles. Speed, 600 m.p.h. 


contractor, Chance Vought. 


Production 


SERGEANT.—Army. 
22,000 Ibs. 


ordered. Approx. 30 ft. 
Fin span, 9 ft. Solid propellant. 
Range, approximately 75 miles. 
Prime contractor, Sperry Gyroscope. 





“ADOR.—Air Force. Operational. 3 types. Latest 
61B. 46 ft. 13,800 Ibs. Wing span, 29 ft. Radar or 
inertial guidance. Turbojet engine. Range, over 600 
miles. Speed, Mach 0.9. One Air Force wing in Europe 
equipped with earlier type. Prime contractor, Martin Co. 


REDSTONE.—Army. In production. 60 ft. In- 
ertial guidance. Liquid propellant. Range up to 
250 miles. Warhead separates for “ballistic” 
flight. Operational units now in training at Red- 
stone Arsenal. Prime contractor, Chrysler Corp. 


ATLAS.—Air Force. Developmental. Over 70 ft. long. 
Estimated weight over 80 tons. Command and inertial 
guidance. Liquid propellant. Range, over 5,000 miles. 
Has blunt nose cone. From an 860-mile altitude 
will reénter at Mach 15. Prime contractor, Convair. 





us 


DART.—Army. I 
Wing span, 3 ft. W 
propellant. Rang 
Speed, 600 m.p.t 
sile. Prime contré 


* 


THOR.—Air Fo 
weight not reporte 
lant. An intermedi 
to travel 1,500 m 
difficulties. Prime 


TITAN.—Air Fores 


motor that cuts in ; 


Project started in 
project of the Air 
whether ATLAS 









? 


y GUIDE 


( 
of the United States Armed Fea 


The missiles depicted in this presentation are not drawn to sca 
Figures for length and weight do not include boosters. The missil 
shown with question marks ( F) are artist's conceptions as their act 


rmy. In production. 5 ft. JUPITER.—Army. Developmental. Estimated length, size and configuration have not yet been released to the publ 
3 ft. Wire guidance. Solid 60 ft. Diameter, 8 ft. Reported range, 1,500 miles. 















Range, about 2 miles. First large ballistic missile to achieve successful ex- 
} m.p.h. Antitank mis- perimental flight. Supporting funds supplied by De- Ps . . 3 
contractor, Utica-Bend. fense Department. Prime contractor, Chrysler Corp Surface to surface Air to surface Air to air LAs Surface to 


» 
i 
( 





ir Force. Developmental. Length and CORPORAL.—Army. Operational. RASCAL.—Air Force. Developmental. 35 ft. 13,000 PETREI Navy. Operational. Out of productio 
reported. Inertial guidance. Liquid propel- 45 ft. About 10,000 Ibs. Preset guid- Ibs. Wing span, 25 ft. Inertial or command guid- 3.800 Ibs. Wing span, 13 ft. Turbojet engine. Rada 
ermediate-range ballistic missile designed ance, minor corrections. Liquid pro- ance. Liquid propellant. Expected range, 100 miles ing. A winged torpedo that discards wings w 
500 miles. Speed, Mach 10. Initial test pellant. Range, about 100 miles at Mach 2. Designed for launching from B-47 goes underwater. Launchable from patrol bo 


Prime contractor, Douglas Aircraft Co. at Mach 3. Contractor, Firestone. B-52, B-58. Prime contractor, Bell Aircraft Corp Prime contractor, Fairchild Engine and Airplane 


<i 
“\ Ne 


Te ites. 





r Force. Developmental. Similar to ATLAS, except longer and has a second-stage BULLPUP.—Navy. Experimental. 11 ft. 600 Ibs. Range, CORVUS.—Navy. Experimental, Expected to bé 
its in after reaching altitude. Both inertial and radar guidance are being explored. about 3 miles. Solid propellant. Probably the test ve- ered with a solid-propellant motor. For use in 

ed in 1955 to back up ATLAS which is the initial long-range ballistic missile hicle for BULLDOG, a short-range missile for use aircraft. Only one model of this advanced mis 
e Air Force. Eventually, in view of budget limitations, a decision must be made against small strongpoints by attack bombers outside known to have been tested at one of the large 


LAS or TITAN will be put into production. Prime contractor, Martin Co. of ground AA defense. Prime contractor, Martin Co tunnels at M.I.T. Prime contractor, Temeo Airer: 













ot the United States Armed Forces 


Ihe missiles depicted in this presentation are not drawn to scale. 
Figures for length and weight do not include boosters. The missiles 
shown with question marks ( ?) are artist’s conceptions as their actual 





size and configuration have not yet been released to the blic. FALCON.—Air Force. Operational. 6 GENIE.—Air Force. In pro 
ss ’ ~ was eleased t .— ft. 100 Ibs. Radar homing. Solid propel- Solid propellant. Carried the 
lant. Range, about 5 miles. Speed, warhead in the air test shot 
° + ° ° Mach 2. New model 2-A has infrared Nevada Proving Ground in Ju 
to surface iid Air to surface Air to air Surface to air & head. Contractor, Hughes Aircraft Co. Prime contractor, Douglas Airc 





air to surface 





ASCAI \ir Force. Developmental. 35 ft. 13,000 PETREL.—Navy. Operational. Out of production. 24 ft. NIKE HERCULES.—Army. In production, 27 ft. About 2,000 Ibs. Comr 


Ning span, 25 ft. Inertial or command guid- 3,800 Ibs. Wing span, 13 ft. Turbojet engine. Radar hom- guidance. Solid propellant. Range, up to 70 miles. Speed, over Mach 3. } 
e. Liquid propellant. Expected range, 100 miles ing. A winged torpedo that discards wings when it effective by a factor of 3 over predecessor, NIKE AJAX, and can carry 4 
Mach 2. Designed for launching from B-47, goes underwater. Launchable from patrol bombers clear warhead. It will be integrated into present air defense with NIKE AJ 
?, B-58. Prime contractor, Bell Aircraft Corp Prime contractor, Fairchild Engine and Airplane Corp. Prime contractor, Douglas Aircraft Co. jointly with Western Electric 





ee 
A 
\ 
’ > . > . Suns “@ 
LELPUP.—Navvy. Experimental. 11 ft. 600 Ibs. Range, CORVUS.—Navy. Experimental. Expected to be pow- NIKE AJAX.—Army. Operational. 20 ft. 1,000 Ibs. Command guidance. I 
les. Solid propellant. Probably the test ve- ered with a solid-propellant motor. For use in carrier propellant. Range up to 25 miles. Speed, Mach 2. The basic weapon fo 
- BULLDOG. « short-rente miscile for use aircraft. Only one model of this advanced missile is inner antiaircraft defense system that protects over 12 key industrial 
ill strongpoints by attack bombers outside known to have been tested at one of the large wind ters. This missile has been made available for purchase by our allies ove 


° > - . . 5 . > > 4 =e 
d AA defense. Prime contractor, Martin Co tunnels at M.1.T. Prime contractor, Temco Aircraft Co. Prime contractor, Douglas Aircraft Co. jointly with Western Electric 


In production 
ed the 
shot at AEK( 


Jd in July 1957 


as Aircraft Co 





Command 


ich 3. More 
carry a nu- 
KE AJAX 


lectric Co 





ince. Liquid 
pon for the 
ustrial 


cen- 
es overseas 
‘lectric Co 


atomic 


— 


SPARROW I1.—Navy 12 GOOSE 


Operational 





NS 





Air Force. Developmental SIDEWINDER Navy DIAMONDBACK 


Operatior 


Navy Experi 


ft. 300 Ibs. Beam riding. Solid propel- lurbojet engines. Command guidance 9 ft. 155 Ibs. Infrared homing. Solid pr ent Belie he an advanced ver 
lant. Range, 5 to 8 miles. Speed, Mach Believed to be a diversionary missile pellant. Range, 1 to 2 miles. Speed ‘ f Side er family which was 
3, approx. Contractor, Sperry Rand for bomber defense. Prime contractor Mach 2.5. Prime mtractors are the eve ‘ e Naval Ordnance Test 
SPARROW III produced by Raytheon Fairchild Engine and Airplane Corp Philco Corp. and General Electric Cx Statior t t China Lake, Calif 
* 
= surface to air 
BOMAR( Air Force. Production ordered. 47 ft. 8,500 Ibs. Wing span rALOS Navy. In production. At t 20 ft. 3,000 Ibs. Beam rider with 
18 ft. Command guidance plus radar homing. Ramjet engines with liquid- special steering system and proximity fuze. Ramjet engine. Speed, Mach 3.5 
fuel rocket boost. Range, over 200 miles. Speed, Mach 2.5. This is a long- to about 75,000 ft. altitude. To be inst ed t least 4 cruisers beginning 
range area-defense weapon with large payload that is expected to take over with the Ga in 1958. Ar ‘ kins mparative tests with NIKI 
many fighter-interceptor missions. Prime contractor, Boeing Airplane Co HERCULES for air defense. Pr tractor, Bendix Aviation Corp 





HAWK 
200 Ibs 
propellant 


Army. In pilot production. 10 ft. About 
without booster. Command guidance. Solid 
about 15 

lo counter low-flvying aircraft in conjunction 
NIKI Prime contractor 


Speed, “supersonic Range, 


miles 
with 


missiles Raytheon 








rERRIER 


Beam rider 


13 ft. About 1,000 Ibs 


Range, 10 miles. Spee 


Navy. Operational 
Solid propellant 


rPARTAR.—Navy 
TERRIER 1 and reported to be 


Developmental! Similar to but 
j smaller than more 


Mach 2.5. On missile cruisers and large destrovers effective. Be rider plus he ng. Solid propellant 
rTERRIER Il production, will be larger, wit! re Range and speed close PERRIER IL. For antiaircraft 
range and radar homing. Prime contractor, Cor f defense of ne lestrovers. Prime « tractor. Convair 
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Karly Chinese Cannon 


A wisit to the Military Museum in Peiping revealed some ancient 
tron and bronze weapons, a legend regarding the discovery of 


gunpowder, and a very concrete lesson in Oriental hosfrtality 


Col. Wingate Reed 





RIOR 1¢ atom bomb, nott 
ing has d as much to assert 
the superiority I brains 
brawn as the discov 
and the invention olf 


felsdroc kh, the philosopher ol 


“Sartor Resartus, states th 





when he says 

“Such, I hold to be the genuine us« 
of gunpowder; that it makes all men __ the discoy 
alike tall. Nay, if thou be the cooler, vention 
cleverer than I, if thou have more 
mind, though all but no body what 
ever, then thou canst kill me first, 
art the taller. | spen 

Thre ughout the ce nturics, there hav the anc 
been many claims to the discovery of seemed a 
gunpowder. Not the least of these ¢ \ vate these 
the claims of China. Roger mn Military M 
formula tor black powder, mad tionalist Repu 
known in 1249 A.D., is generally a 
cepted as the oldest known. In contrast the best 
to Bacon’s exact formula, the legends With 
of the Chinese are as eXaggerated as who w: 
the propaganda that now comes fron Peiping 
behind the Bamboo Curtain Genera 

Burma 

QINCE Marco Polo’s adventure, China — this museur 
b has been a land of mystery and ad open to the pub 
venture for people of the West To permitted, but 
some, China represents the romance of — felt my sketches would 
faraway places and strange-sounding _ tary secrets. 
names, To others, it 1s the lure of “Remember 
carved ivories, jewel jade, chests of warned me, in a 
camphor wood, and embroideries. To the sweet-sour sauce 
most Chinese, it means poverty and dis lavishly on their m 
ease, undreamed ot in the West. To me, ( hine s« ire Pec uli il 


it meant ancient legends pertaining to thing they have, and 
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‘arly (‘hinese Cannon 


A visit to the Military Museum in Peipine revealed some ancient 
‘ron and bronze cap WSs, a levend rovarding the discover) 0} 


vunpowder, and ad very concrete I SO 4 Oriental hii hatality 





| Rt _ : 
ny ha 
the superiorit i f ( 
brawn as the HSCOVETY 4’ fader i 
j j , , ' 
and the invention « earms. I) | Ii 
- . , the C hiet Ore 
felsdrockh, the philosopher ot Carlyle s . : : nad ( t 
Nines JuTIN,E | rid i / 

Sartor Resartus, states this neatly idept tt irt haw ‘ 
when he says vir thar tl int ot g 

“Such, I hold to be the genuine us« brushed Colone Sullwell’s wart 
of gunpowder; that it makes all men _ the discovery of gunpowder and the in aside as another Chinese legend. 
alike tall. Nay, if thou be the cooler, vention of firearms. Some of these leg Betore visiting the museun ( 
] . rt | lot ; | j } ‘ 
cleverer than [, if thou have more ends date back tor thousands ot vears. tained a translator. This was not eas 
mind, though all but no body what In the fall of 1936, when returning Manv Chinese with whom the t 
ever, then thou canst kill me first, and from a tour of duty in the Philippines, comes in contact speak a passing 
art the taller.’ I spent my leave in Peiping (Peking), gin English. Few of them can eit 

Throughout the centuries, there have the ancient capital of China, Peiping — read or write Chinese. 
been many claims to the discovery of | seemed an ideal place in which to in 


gunpowder. Not the least of these are vestigate these gunpowder legends. The 1 pee IUGH a room clerk at the He 


? j 


the claims of China. Roger Bacon's Military Museum of the Chinese Na 


formula for black powder, made tionalist Republic. located on the walls Sung. With the aid of Boxer Rebe 
known in 1249 A.D., is generally ac of the Forbidden City, appeared to be reparation tunds, Dr. Sung had earn 
cepted as the oldest known. In contrast the be St place to Start. his doctorate it il Ameri in nivel 
to Bacon’s exact formula, the legends With the help of Col. Joe Stillwell, sitv. He spoke excellent Englis! it 
ol the Chinese are as exaggerated as who was then our military attaché in was later to tind he was trequent 
the propaganda that now comes from Peiping (later to become famous as baffled by Chinese hicroglyphics. 
behind the Bamboo Curtain. General “Vinegar Joe.” of the China Through Dr. Sung, and with Ci 
Burma Theater), | gained admission to onel Stillwell’s tongue-in-cheek le 


GiINCE Marco Polo's adventure, Chine this museum. At that time it was not’ ings. | introduced myself to the 
— has been a land of mystery and ad open to the public. Cameras were not seum’s curator as a special representat 


venture for people of the West. To permitted, but the curator apparently of the American Army’s Chief of Ord 


some, China represents the romance of _ felt my sketches would reveal no mili nance. Had he known, this would ha 
faraway places and strange-sounding _ tary secrets. come as a shock to Maj. Gen, Willi 
names. To others, it is the lure of “Remember,” Colonel Stillwell H Tschappat, then our Chief of O1 
carved ivories, jewel jade, chests ol warned me, in a voice reminiscent ol nance, 

camphor wood, and embroideries. To the sweet-sour sauce the Chinese use so I soon learned that neither the Cl 
most Chinese, it means poverty and dis lavishly on their mandarin fish, “these nese records, nor their translate rs, I 

ease, undreamed of in the West. To me, Chinese are peculiar, Admire some the simplicity of the ancient Jews. S 
it meant ancient legends pertaining to thing they have, and they are apt to ond Chronicles (26:15) tells us th 
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Uzziah, King of Judah, ™. made 1n 


Jerusalem engines, invented by cunning 

a z 
men to be on the towers and upon the 
shoot arrows and 


bulwarks, to great 


stones withal. These well-known wea 
pons of the ancient Jews and Romans, 
were never contused with cannon, 
This cannot be said tor Chinese le 
Through Dr. 


the Chinese 


| discovered 
Pao, had 
rockets, Chi 


ends. Suny, 


character, been 


| | ballist 
used to describe ballista, 


nese fire, firecrackers, gunpowder, ind 


even cannon, 


HE earliest legend we investigated 


dated back about three thousand 
years. According to Dr. Sung, it told of a 
cannon used during the Chou dynasty 
Chis cannon 


(betore 1,100 B.C.). “spit 


fame and gave torth a mighty roar, 
It “hurled death to traitors and exterm 
ination to rebels. 


\ busy 


with the 


cannon,” Dr. com 


bland 


history 1s 


suny 


mented, assurance ot 


the Orient. “China's filled 


with uprisings and rebellions.’ 


\nother legend named the discoverer 


r 


ol gunpowde r, and places the date neat 


the beginning of the Christian era. 


“King Vitey, of the great and ingenious 


kingdom of China vexed with the 


cruel wars ot the Tartarians con 


who showed him 


how to make and use gunpowder. 


Stull 


jured an evil spirit 


legend told of Pao 
sky.” 


shakes the 


When lighted, this Pao rose, “spread 


another 
called, “thunder that 


ing fire for more than an acre, witl 
noise of thunder, penetrating the breast 
plates of those on whom it fell.” 
When I commented on the similarity 
of this to the stories told by the Cru 
saders of Greek tire, used by the Sara 
cens, Dr. Sung was not disturbed 
‘The Greek fire 


probably the same Chinese 


formula for was 
as that tor 
fire, and stolen from the Chinese,” he 
assured me blandly. 


| asked Dr. 


legend that Genghis, first of the great 


Sung to check on the 


Tartar Khans, carried with him “many 


Chinese engineers, skilled in mechani 
cal arts, and informed of the secrets of 


gunpowder,” but apparently the mt 


seum did not confirm this story 


IIe did, however, find many scrolls 


Chinese have 


known and used black powder for cen 


bearing evidence — the 
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turies. He produced a tormula, used 


(1365-10354 


during the Ming dynasty 4 


A D.), 


of Roger Bacon. He produced no evi 


which ts similar to the formula 


dence, however, that the ( hinese had 


} l ] 
used black powder as a propellant prior 


to the thirteenth century. 

In the museum, and in a shed near 
the Tartar Wall, where cameras were 
not barred: there were huge stone mor 


tars, used in grinding the ingredients 


and in mixing black powder. Saltpeter, 


sulphur, and charcoal, the ingredients 


] | 


: . . 
ot DlaCcK powder, have been Known to 


the Chinese tor a very long time. Marco 


Polo describes how the Chinese made 


saltpeter, which was first known in 


Europe as “Chinese snow. 


I found no weapons 1n the museum 


that appeared to antedate the early Eu 


ropean cannon ol the ourteenth cen 
Tt » earl 

tury. vese early European cannon are 

described and pictured as resembling 

cast-bronze vases or tapering tubes of 

ol} I} 1 licl 1 

Wrought iron, he museum did contain 

| ! 

Interesting specimens Which resembled 
those oO} Lurope. 

' 

\ cast-bronze mortar ular to the 

early Flemish mortars, had a 4-inch 

bore and an over-all 








a 

i length of twenty inches. 
a 

It the cascabel, or han 

dlin knob, on the breech 


had been removed, it 


could well 


heav \ 


pass tor a 


bronze vase. 


Dr. Sung designated two examples of 


small, wrought-iron cannon as “hand 


cannon.” Their barrels were reénforced 


with supporting hoops to them 


vive 


additional strength. They greatly re 


sembled early European wrought-iron 
weapons and were obviously much too 
heavy to be fired from the hand. 


Most of the cannon in the museum 


were crude iron castings, varying in 


length from eighteen inches to ten feet 
} 


Their bores varied from one inch to 


five. | found hundreds of these cannon, 
of all sizes, piled like cordwood, in the 


shed where | found the stone mortars 
Dr. Sung readily explained the source 


When 


third ol the 


of this stoc kpile ol 
Yung-Lo, 


dynasty, rebut 


cannon, 
the | Mperor 
Ming 


Khan’s ancient capital, during the first 


Kubla 


quarter ol the fifteenth century, he 


needed many cannon to guard its walls. 


For patterns, Yuny-Los toundrymen 
used early European cannon, brought 
Dutch, 


We tound no record of how many o 


to Canton by the 


the se cast-iron cannon were made dur 


ing the Ming dynasty. Later, when | 


| 


passed through 


gh Chin-wang-tao, where 
the Army transport docked, | saw many 
of them used as stepping stones in the 
streets. This is near where the 


Wall 


presumed these cannon had once 


muddy 
Great comes down to the sea, | 
been 
mounted on the Great Wall. 

The Ming dynasty is best known to 
the Western world for its rare and beau 
tiful porcelain. Tourists associate it 
with the avenue of giant stone animals, 
leading to the Ming tombs, north of 
consider it the dynasty that 


military detenses 


Peiping. | 
first westernized the 


of China. 


| vn on 


iInvestivation 


vy concrete results of my briet 
of Chinese legends 1s 
the possession of possibly the only two 
Ming cannon in America, and the con 
firmation of at least one legend. 


A few days betore I left Peiping, 


Colonel Stillwell called me to his ofhce. 


“You had fair 


“Tomorrow 


warning,” he reminded 


me dryly. you are to be 


| 


pre sented one of these cannon you have 


been stewing about. You will have to 


accept it, and get it out of Peiping. 
After that, I don’t care what you de 
with it.” 


“TL be delighted, "| said, when I had 
regained my equilibrium. “Please stress 


my great admiration for the small can 


Wall. Th 


smaller the cannon, the greater my ad 


non used on the Tartar 


miratiol ind gratitude.” 

| was presented with two cannon 
inch-bore, 18-inch long type 
Wall. 


had crated them with green lum 


the small, 


from the Tartar After my hotel 


porter 
ber, my baggage allowance was another 


two hundred 


— these 


upright on the 


pounds overweight 


Ming cannon. stand 
walk, outside my 


front door. | doubt that if, in their five 


and a half centuries of existence, they 


have served a more useful purpose. To 


black dachshund, Ming 


emergency lire hvdrants, 


my little these 
cannon ir 
erected specially for his convenience on 
mornings! 


cold or snowy 
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Defense Highlights: Monthly Review and Outlook 











o The Reserve Program. The Nat onal security [rain ay ire capabie Of overseas flight. These | ire 


Commission, in reporting the conclusion of its mission, €Xx rapid ilitarization and spares kept at hat 
pressed satistaction with the reserve training program. Che Force. Almost the entire feet ot \ “ 
chairman of the s-man commission, David Sarnofl, warned but the exact number that would be called int 
“Now that momentum has been vained, it would be a be valanced avainst civil requirement 
yrave mistake uf the reserve program were permitted to lag The Civi Air Reserve Force hel; irgo u 
because of lack of funds or any other reason, expand troop-carrying tacilities, anoth 
He also stated that the present Ready Reserve of 2,500, vocated. Its proponents would have the Gove 
with 1.000.000 in active drill status 1s the most eflective re dize the purchase of troop carriers by passet 
serve force we have had in our history. erators, somewhat similar to st izing 
The commission since it Was appointed in 1951, 1nstututed Marine. These would be aircratt q 
several helptu changes in the program ind encouraged al piovment with urborne islONns < 
“educational” effort that quadrupled the weekly enlistments quate for peacetime commercial usé he present 
of young men in the 6-month training course. Serving W th troop carriers reported to he marely tt cl 


Mr. Sarnoff were Warren H. Atherton, Albert ]. Hayes, Adm. half of an airborne division overseas ready tor 


T. C. Kinkaid. and Gen. W. Bedell Smith. 


e Manpower Cuts.—On the heels of the heartening report many large atomic power plants have beer 


of the Sarnoff Commission, the reduction of 100, men i able figure of five smaller plants. Some feared tl 
the armed torces is viewed apprehensively by those respons! States was “falling behind” becauss rom 
ble for Reserve training. A cut in qualified ofthcers and met faced with a scarcity of power, had ore | 
who train Reserves 1s feared. The services also have il ountry They overlooked the tact that at l 
nounced heavy reductions in the Reserve othcers now ot yet approach present sources in the ted St 
extended active dutv and the early release of other officers basis and that other countries, in near des] 
serving for specified periods. their design developments carly in the game, 
The Army gains, in one fashion, by being able to release with adequate cheap power, we have sought g1 
25,000 for ineptitude, which reduces the dangerously higl ind better techniques rather than quantities « 
percentage of misfits The Army now must spend large Now this country w ontinue to improv 
sums in plain grammar-school teaching of drattees betore design through its few public atomic plants 
they acquire sufficient understanding to cope with the re search plants in an effort to reduce costs to 
quire ments of soldiering. basis be lore we also have an acute power short 
The National Guard is also greatly concerned as it tore 
sees the necessity of dropping below its authorized strengt! e Report on NATO.— Overseas our allies are 
of 400,000 duc to budget cuts. ening their detenses m several fie s The Fret 
i special helicopter carrier on the bu ny wavs 
e Tour Extended.—Licut. Gen. Emerson L. Cummings will ible to operate twelve ‘copters. In peacetime 
continue as Chief of Army Ordnance for an additional two primarily as a cadet training shi 
years beginning November 1, 1957. This is the first time a The West German Detense Ministry has 
Chief of Ordnance has served more than one term since the decision to order 800 M4g8A mediu U. Ss 
4-year tour was established in 193 ». General Cummings’ out These will equip the two armored divisiot 
standing leadership of the Ordnance Corps has thus beet sional tank companies planned tor the new ( 
recognized not only in this extended tour but in his promo By 1962 it is expected that the West German 
tion to lieutenan general last vear the first Chief of Ord to produce their own armaments 
nance to hold such rank in peacetime The British Defense Ministry has reportes 
will complete the minimum stockpile of nucl 


* Military Air Transport. Although the Air Force has considered necessary, including mevator hvdre 


severely limited funds for buying troop transports, it has an All six NATO nations that contribute nava 
established plan for incorporating commercial airliners into organization will conduct an extensive fleet 
the Military Air Transport Service in an emergency \t September roth to 28tl This w ce the fi 
present about 250 large airplanes of our commercial fleets maneuver since 1952 and will employ « 
have been allocated for military service from the 1,2 th testing communications procedures and c« 
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North At 


way replenishment and aircratt operations in the 


lantic from Iceland to the Norwegian coast. 


studied effort 1s 


e Arms Limitation and Inspection.—A 
impetus to explain this country’s policy in regard to 


Nations. The 
think 


gaining 


the “disarmament” discussions in the United 


term itself has apparently led our people to that 


" } 
scrapping weapons ind making wholesale reductions in 


forces are at issue, Perhaps it would be better to rename the 


and because the 


production ol 


Inspection 


proceedings “Arms Limitation 


initial objective is to halt nuclear weapons, 


provided acceptable arrangements can be made for mutua 


inspection 


The great concern of our statesmen is that a “promiscuous 


spread of nuclear weapons into the hands ot small, irre 


sponsible countries would hopelessly confuse an already 
i 


complex situation, Chey [car that, iI the three powers now 


. ] ] 
producing weap ns don't stop, other sovereign states also will 
undertake their manutacture. 


However, our leaders realize that it wou d ; suicidal tor 


us to forego making nuclear weapons | f paper 


promises. A foolproof inspection program has to be agreed 


upon which would include the checking of this country’s 


; ] 
aciiities, 


e Firearms Regulation.—Al! who are interested in match 


competition, in collecting arms, and in making arms aud 


immunition are alarmed by a proposed tightening ot Fed 


nde 


eral regulations for individual purchase of handguns, Th 


are making strony representations to legislators against the 


Internal Revenue Service’s recommendation that dealers 


keep a permanent record of all handguns and ammunition 


sold. They sensibly contend that the regulation would be a 


many hrearms are 


records are adequate for 


useless harassment since so 
registered and _ present 
weapons except those handled by lawbre ikers. Ilicit de ile 
could continue to operate outside of any laws that might be 
enacted. Further regulation would discourage the practice 
of marksmanship, a healthy and all-American interest that 


has an important place in our national defense. 


] 


The nuclear submarine building 
| 


has been accelerated, according to a 


e Nuclear Submarines. 


program report trom 


congressional 


hearings. Three will be designed esp 
Navy's 
| 


and one is to be a radar picket sub 


War II boats. Three 


recent 
cially to accommodate the intermediate range Polaris 


when px rfected, 


World 


missile 


atom 


twice the tonnage ol 


powered underwater craft are planned for completion eacl 


year, 


e British Missiles. 


missiles of 


In connection with the pictorial presen 


tation of the armed forces of the United States 


inserted in this issue of OrpNance (facing page 264), re 


cently revealed British missile developments show good 


] 


progress. In most cases very littl explanatory data have been 


released 
Red Dean is an air-to-air missile developed by Vickers 


268 


Firestreak, another air-to-air 


Phe DeHavilland 
mussile, has an intrared device for use with interceptors, Dhe 
prod 


English 


Force S 


Armstrong. 


{ 


Bloodhound, eady tor uc 


It underbird by the 


an air-to-ground missile, 1s 
by Bristol along with the 
Company, both planned tor the Air Detense 


Navy 


fleet. 


has developed the 


he 


int rocket, the 


British 


fense of the Britis! 


propel Skylark. 


altitude of one hunc 


‘e as a detense weapon « 


e Air Force Funds.—-Rumor funds would 
Force an 


Navaho 


oul 


= 
DalLance 


pt in 


be ke 
that in < 11 ! oO phasing Ol the 


} 


production of 


nouncement 


hyehters will he stretched 


These 


Republic 


miuissiie, four 


without reducing the number ordered 


inother year 
the McDonnell F 


5s, and the Convair F-106. 


Lockheed F-104, 
North Amer 


> 18 too close to completion to 


It are 
Production ot 
F-100 and Convair F-1 


benefit from a stretch-out, 
reduction of per 
expected 


In most of the c« mpanies 1 


] “8 salve ol ] 
sonne Will tane place, and ear num 


iad 


employees who would be | | u t detense 


ound to be excessive, 


e Missile Manufacture.—In missile production, 
has been given cognizance ot tin’s Orlando, Fla.., 
where the Lacrosse missile produced That makes 
Martin a triservice industry 


the Titan ICBM under Air I 
P6M Seamaster 


ver, « olo., plant (tor 
ance and its Baltimore 
Matador 
Aircraft Company, with large orders from all 
a < 4.5 million contract 
(Army's Nike Hercules. Al 
ported that Nike \jax 


has 


recently 

equipment f 
lier announcemen 
idapted readily 


1 


t indicates that ' inchet ll | 


the Hercules. 


Warn 


reement, 


Distant Early 


e DEW Line Ready.—The 3. 


ing Line constructed under liz . S. ag 


accepted and was placed on an operational basis July 


We stern tt 


over tne 


was 


j 


completed 


Electric Company turned 
Wray’s I 
\ir Matériel Command which 
Tele 


ind maintenance of the 


21st 
DEW 


Line to Brig. Gen. Stanley T. lectronic De 


Systems Division of the 


ens¢ 


assigned responsibility to International Telephone and 


rraph Corporation tor the operation 


ine under the supervision of the Air Fore 


The DEW 


Line, begun late in 1954, was completed on 
western 


\merican 


Lying 


stretches 
Alaska across the upper rin North 


h Canada to Bafhn Island. 


ile in. thirty-two months. from 


conti 


nt, throug entirely above 


the Arctic Circle, the DEW Line will le the U | 


nited 


States and Canada with advance warning of the approach of 


airborne « byects over the polar regions, allowll the vreatest 


possible time margin for alerting our detenses. 
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Manpower for Detense 


An Editorial 


AN is being forgotten, so enthralled are we with Some ot the present practices were f{ worthy of ret 
the allure ot cusy power in the vuise of guided iol is Une Armed Forces Le \ct tine t 
TLLESSIIC mad nuciear warheads Manpower has bee! ment Dor 
mentioned until recently only as a crying need in engineer With respect to the iwhiy specialized pr sional, tect 
Ing helds while our trained military manpower has dwindled, cal, and inaverial emplovees in the three services, the c 
unnoticed by the public, nittee deter ned that there must be more flexibility I 
Now the report of a committee of experts has emphasized ( il Service classifications to accommodat dividual wort! 
the seriousness of the shortage of trained manpower in the in adjustment of salary to agree with the irket rat 
military and civilian ranks of the armed torces. ind an increase in the eflort to enhance the stature 
The increase 1n losses ol skilled officers, enlisted men, and entist nd engineers in the Government employ 
civilian engineers caused such alarm that Secretary of D« t is not sensible to place a monetary value on the c« t 
tense es E. Wilson established the Detense Advisory (om tee s recommendations, and the ittempt to do so has ea 
mittee on Professional and Technical Compensation under — ened the importance of some of their proposals. However 
the chairmanship of Ralph J. Cordiner, president of Genera should be clear to any one with common sense that 1f more 
Electric Company, to determine the best means to decelerate of our dedicated personnel are trained i technical skilis the 
the attrition. United States will have greater security without an increas 
Over forty-five per cent of the almost three million men n personnel. With more trained officers, civilian protessiona 
of the armed torces average less than two years’ service, and ind enlisted men who devote their lives to the nati 
in all technical branches of the Detense Department many lefense. there will be an enormous reduction not only in a 
protessional engineers and skilled management men are training costs but also in the accident rate in aviation tha 
transferring to industry. The services lost 113,000 ofhcers has become so high it is rarely mentioned by any one in the 
the ranks below colonel in a 3-year period to 1956 and su Department of Detense. 
fered an equally severe loss in enlisted personnel and 1 The committee did establish that the money saved we 
young civilian enyineer®rs, The Situauion 1s well bevond the in the ony run, more thar ompensate tor the increase 
point where one can claim that we are building an excellent of their new scales of compensation 
reserve because so few men remain long enough to become Students of military matters have claimed that the ay 
experienced. Even in the senior grades, early retirements and — proach of the Cordiner Committee is materialistic—that y 
resignations are increasing. cannot buy dedicated service that outside interests il i 
ways make better financial offers. The services themsel 
HE Cordiner Committee ippe inted in May 1956 was a ire aware of improvements needed in their own conduct « 
distinguished group of experienced and highly qualified military and civilian personnel management 
civilian and military leaders. Their mission was to consider 
not only compensation practices but related problems ot sk lI | | WEVI R. dedication to serve and the institution « 
imbalance, training, and personal benefits. The committec forms require able leadership. A good leader is nec 
undertook an extensive program that involved travel to con sarily an alert and enterprising person. He must be dedicat 
tinental and overseas military facilities, the analysis of pre and it is amazing how many good men do remain in the 
vious studies, an opinion survey among enlisted personnel, services. Yet, when many of these find it difhcult to mainta 
and a thorough comparative study of employment ind com 1 standard of living they know is expected or when they 
pensation systems 1n civilian firms and other government observe how thei contemporaries tare on the outside, it 
agencies. They approached their problem with intense single understandable that they should seek other fhelds 
ness of purpose and stayed clear of detailed concern w th (As one young Navy lieutenant pointed out, he thoug! 
the intangibles of employment, the pay of the junior olhcers Was adequate but whe ne 
The committee was especially critical of the archaic lon ooked into the future at both the pay and the position, | 
gevity compensation system in each service. They reported chose civil employment 
that present compensation policies were “so clearly inade \ review ot the reports from leaders in the armed f¢ 
quate to the needs of a technically advanced torm of national it various levels makes it evident that, at this writing 
defense, and so clearly contrary to all that has been learned the services are manned with so many personne ot 
about human motivations, that they can unmistakably be mum ofr marginal capabilities that they cannot act 
identified as a major impediment to national security operational effectiveness equivalent to the technical capa 
They were emphatic that their findings were not for just built into our weapons. Our overburdened leader the 
another pay bill but rather a demand for a complete mod military and civilian components ol the armed forces n 
ernization of compensation practices that would have a direct feel discouraged by the lack of support given the Cordu 
bearing on improving the effectiveness of the individua recommendations for an effective personnel policy 





New Shapes in the Sky 


The Chance Vought F8U-1P Navy Crusader, above, recently flew from Los Angeles to New York in 3 hours and 23 min- 
utes while cameras in the fuselage photographed the country coast to coast. Below are the Lockheed T2V-1 SeaStar, carrier- 
based Navy jet trainer, left, and the Air Force F-104B Starfighter, right, 2-place version of the ultrasonic Lockheed F-104A 
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ASSOCIATION AFFAIRS 


Underwater Ordnance Division Meets 
at Naval Ordnance Test Station, Calif. 
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Ihe situation in regard to use 
] Tht) ; | ‘ ree a9 , sit : \ ' ‘ ‘ ‘ ’ 
Kenne . esi Ni ‘ \ ! to M of Crozier House as national 
ris- Thermador Corporatior i regional Dan CCU thy terno nior A.O.A. headquarters has not 
’ , ‘ O \ . changed during the past months 
\ Because new zonime laws are it 
~ 4 { \ i A 
; preparation for the District of 
mierence W ‘ ‘ of the Divisi« ( ( ctiy oO Columbia, it has not been pos- 
Patrick W | a. president her first da sible to get permission from the 
in Paid ( ' Sa ‘ ; = District Commissioners to add 
to the present building. As this 
¢ wly elects esice « it A i 
issue goes to press, the date 
geles Post the Association, who called Committee meetings til noon. Infort hen the ne 5 | 1 
when the new zoning laws wi 
to pay 1 respects and to ytter ul hut eo! wa it il lini he accepted and put into effect 
esihle assistance leet the mad + 12-3 ae has not been determined | 
: . | 
Lobert Ci s Cla \ | 
Se > -r. > -- ” 
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Association Affairs 
Yorktown Chapter of Far East Post of A.O.A. Holds 
Washington Post Visits BS SOmDIy puce < Inaugural Meeting at Yokohama 
Camp Pendleton, Va., silts era oe 
To See Amphibious Exercise 





Post and Division Activities 


ter 


Ordnance Depot in Japan 





Powder Metallurgy Committee Meets 


at Westchester Country Club, N.Y. 


Daniel 


Depot, 


rt MecSl 
pe 2 


Stock Managen Agency 
Nakamine [ » Army Ordnance 
. . ‘ Onppama ind bree Scl 1 
Langhammer, chairman of the A.O.A. Powder Metallurgy Committee, opens 
the spring meeting which was held at the Westchester Country Club, Rye, N. Y. Army Li 
79 
4& 
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Association Affairs 


Post and Division Activities 





Yankee Post Members Conduct Trip 
to the Portsmouth Naval Shipyard 





Cleveland Post Honors Col. Duncan. 
Welcomes Col. Caldwell at Luncheon 


Attending Cleveland Post luncheon were, left to right: R. M. Besse; Col. Joseph 
G. Duncan, II, former district commander; H. R. Bover; A. J. Weatherhead; 
C. M. White; Col. R. R. Caldwell, new district commander; and J, F. Cohill. 
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Metal Working Lubricants 
Group Holds Eleventh Meeting 
at the Cleveland Ordnance 


Tank Plant 





Association Affairs Post and Division Activities 





What : evaluatior t th ) t their g t ( te fro t Oy Lr Cor 





Combat and Tactical Vehicle Division 
Holds Annual Conference at Ft. Knox | ene 
e College R.O.T.C. Units Award 
\.O.A. Scholarship Keys to 
Outstanding Ordnance Cadets 


() 


= aw 


R. 1D. Shafer ID). G. Marks 
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Association Affairs Post and Division Activities 








W. K. Stratton J. D. Overbye 


H. P. Smith, Jr C. M. Jenness 





A.O.A. Bomb Committee Holds Meeting 
at Edwards Air Force Base, Calif. 
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Mr. Auburn oo 


a 


Zn? 


i cit ad 


Gaskets 
Shims 
"0" Rings 
Bushings 
Packings 
Seals 


Insulation 
Components 


AUBURN 


For a quick and definitive 
solution to design and pro- 
duction problems, call on Au- 
burn’s 85 years of specialized 
experience in engineering ma- 
terials to specific sealing and 
packing applications. Send us 
your prints and specifications 
—you'll get our recom- 
mendations and quotations 
promptly! 


Our extremely wide range of 
materials includes: 


leather ® Asbestos ® Teflon ® Silicone 
Rubber © Neoprene Rubber © Cork ® 
Fiber © Compositions ® Phenolics ® Cloth 
® Poper ® Cardboard © Plastics ® Brass 
® Steel © Copper * Aluminum ® Kel-F 
@ Fibreglos ® Other Special Materials. 


AUBURN 


MANUFACTURING COMPANY 


294) Stack Street, Middletown, Conn 

Representatives: Atlanta, Ga. « Detroit M h. @ St 
Louis, Mo. ¢ Los Angeles, Cal. e Minneapolis, Minn. « 
Washington, D.C. ¢ New York, N.Y.  Cinci ianati 0.¢ 
Rochester, N. Y. © Pittsburgh, Pa. ¢ Fort Worth Tex 


\ssociation 


Affairs 


Contd. 








A.O.A. Memorial Awards Are 


Presented to Students of the 
Military and Naval Academies 


\\ 


Gen. B. W. Chidlaw, A.O.A. president, 
presents J. L. Walsh Memorial Award 
rifle to Cadet John H. Vickers for the 
highest rating in ordnance engineering. 
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MOTOROLA RADAR PICKETS 
IN THE “DEW-LINE” FENCE 


September-October 


1957 


PAY, OS 








g. 


4 

{UL 

if »>~ 
Stretching 3,000 miles across the Arctic, special 
Motorola radar systems stand alert, ready to sound 
a warning at the first indication of an air attack 
over the polar cap. 


The urgency of this distant early warning system 
called for a “‘crash’’ program for both development 
and production. Working in turn with the Lincoln 
Laboratories at M.I.T., Bell Telephone Labora- 
tories, and the Western Electric Company, Inc., 
Motorola engineers came through with radar sys- 
tems for the complete line within a 14-month period. 


This is only one example of the military electronic 
equipment being developed and produced by 
Motorola for the varied military applications. 


Positions open to qualified Engineers and Physicists 


MOTOROLA 


MILITARY ELECTRONICS DIVISION 


Chicago Area Center + 2710 N. Clybourn Ave. * Chicago, Ill. 
Western Area Center * 8201 McDowell Road « Phoenix, Arizona 


Motorola is ready to help you on al! phases of military ctctonier 


Navigational 
Systems 





Military tactics today 
demand 


AIR mobility 
for 


GROUND 
forces 


The Army H-23C, built by Hiller, 
is currently in widespread service, 


One of the oldest requirements in military 
tacties is mobility. In today's atomic concepts, 
that meons getting the Army off the Ground. 
So well proved are advantages of the heli- 
copter for Army use that the only big question 
now ig how to reduce operating costs so that 
more helicopters can be used by more units! 
The Army H-23D now in production and sched- 
vled for delivery this year represents a major 
step forward in the goal of attaining lower 
costs through longer service —1000 hours — 
between overhauls. ss 

- a 


aa 
w 400 HRS. 


The Army H-23C 
wr 1000 HRS, 


The Army H-23D is the first helicopter designed 
to incorporate the Army's concept of a 1000 
hour overhaul cycle on major components. 


Engineers: write for opportunities 


with an industry leader 
in an ideal California locale. 


HILLER 
HELICOPTERS 


PALO ALTO, CALIFORNIA 
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Capital Cities Post Awards 
Medals to Students of 
Rensselaer Poly and Siena 


College for Achievement 


Chicago Post Members Have 


Preview of Corporal Missile 


Display in Grant Park 
on June 17th 


Huge Crowd Attends Brilliant 
Meeting of Los Angeles Post 
at the Beverly Hilton Hotel 


Fuze Committee Holds 2-day 
Secret Meeting at Air Force 
Special Weapons Center, 


N. Mex. 


ORDNANCF 















Affairs 


\ssociation 








PRECISION 
MANUFACTURING 
IS YOUR 
REQUIREMENT 


























Cumberland Valley Chapter protect the gainst magnetic 
Hears Dr. Sanderson at \t eae t visited ¢ 
Letterkenny Ordnance Depot | 
Cumberland Valley Chapter members member | ... then 
: ea earn eagrn Mag be Raciglier Phe Boehme practical experience 
as Wie. SN ie acd: Sal aaah ie Re in the design and 
f the seasor is lively chapter of 1 ind the members were most ciat manufacture 
Philadelphia Post has now expanded to — of th tality of Capt \ of mechanical, electrical 
nor SD eaetans at han TF exes Ree SES ee | and electronic products 
"ati WE Gaaies Cccane hil | for automation and 
an, as pt g offic instrumentation can 
Rev. A. B. Flinchbaugh to deliver the 4 Ground and Shipborne | solve sail 
—— saa a a ii ae Committee of Electronics most exacting demands. 
itn waee the tite be Selene « Division Holds Meeting at Learn mere about Boehme'’s 
a iis i ee a Frankford Arsenal. Pa. prompt, efficient, economical 
sear thoratory, Washington, D. ( we . service 
He gave an excellent presentation of rag = Me cert ger iy aes a and how readily it applies 


to your needs. 
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H.O. Boehme, Inc. 


Designers and Manufacturers 






Washington Post Conducts aphonse 
Trip to Naval Ordnance Lab Frankford Arse1 , in ' Communication Equipment 
at White Oak on May 16th 












Precision Electro-Mechanical 










Apparatus Since ]917 





915 Broadway 





J il ra ice abor tor \ te il ; ctnii . 
Naval O ce 1. itory, \ Oak | New York 10, N.Y. 
Md., on Thursday, May 16th. The meet nt Fon p. 282) | 
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challenge of 
modern 
defense 


requir 
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he 


AEROLAB DEVELOPMENT COMPANY ANTON ELECTRONIC LABORATORIES, Inc. 
© Sub-sonic and supersonic target systems. Re. ) Facilities for guided missile electronics. 
© Production of wind tunnels and wind ee Intern 0 ally acknowledged leadership in 


tunnel models. m instrumentation systems. 
© Complete wind tunnel and free-flight © Standard and custom-produced connectors 
test program. for weapons and missile applications. 
© Antenna, aero-elastic and flutter models. © Chemical warfare counter-measure devices. 
© Design and manufacture of precision prototypes. © Specialized gas-discharge triggering devices. 
© Electro-mechanical machinery. © Skilled personnel and fully equipped laboratory 
© Liquid rocket engine power plants. for advanced research, development and testing. 


© Telemetry-packaged radio-controlled servo 
U.S.HOFFMAN MACHINERY 


systems. 
105 FOURTH AVENUE, NEW YORK 3,N. Y. 
ORDNANCE 





OFFICIAL AIR FORCE PHOTO RELEASED BY DEPARTMENT OF DEFENSE 


INTERCONTINENTAL MANUFACTURING CO. Inc. INDUSTRIAL DIVISIONS, U.S. HOFFMAN 

© Production of airframes and other major © Multistage centrifugal blowers and exhausters. 
components. © Fully engineered stationary industrial vacuum 

© Facilities for mass production. cleaning systems and portable units 

© Two modern plants, fitted with specialized © Pneumatic conveying and cleaning equipment for 
equipment. military explosives and radioactive materials. 

© Strategic inland locations at Garland and Brady, © Unit and central systems for industrial 
Texas. filtration. 

© Excellent rail, road and air freight connections. 


CORPORATION e 


Hoffman is also foremost in the production of artillery shell and projectile for the Armed Services 
an 
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PRINT YOUR BOXES AS YOU PACK’EM 


$ 






Gottscho MARKOPRINTER machine prints wood, 
metal, plastic boxes on the production line 


The first practical answer to in-plant print- 
ing of completely assembled boxes—large 
and small—this machine is now effecting 
huge savings in ordnance plants through- 
out the country. The MARKOPRINTER ma- 
chine prints all identification copy and 
changeable dates, weights, lot numbers on 
all four sides and top of boxes simultane- 


ADOLPH GOTTSCHO, INC. 


ously .. . automatically ...as part of the 
packing operation. Works on all kinds of 
boxes—with or without rope grabs, cleats, 
wire straps, etc. Eliminates labor cost for 
marking, and supply problems; reduces 
unit cost of boxes, inventory and space 
requirements. 


Write for full details today 


Automatic 
Production-Line 





Hicks 


IR? 


Dept. J, Hillside 5, N.J. 
In Canada: RICHARDSON AGENCIES, LTD., Toronto & Montreal 


CODING, MARKING 
IMPRINTING 
MACHINES 
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Van de Graff accelerator in ONR’s Naval Research Laboratory. Many substantial 


contributions in the field of nuclear physics have been made by ONR scientists 


OFFICE OF NAVAL RESEARCH BRINGS SCIENCE 
OF FUTURE TO AMERICA’S SEA ARM 


The Office of Naval Research, formed in 1946, 
has already become an extremely important 
contributor to the effectiveness of the Navy and 
a full-fledged member of the scientific com- 
munity. ONR’s mission is “to plan, foster, and 
encourage scientific research .. . as related to 
the maintenance of future naval powel and the 
preservation of national security .. .” 

The Navy has an enormous requirement for 
nearly every kind of scientific and technological 
information. Since its establishment, ONR has 
supported scientific research in nearly every 
major scientific field. Its research results sup- 
port development in Navy bureaus, in aircraft, 
guided missiles, ships, medicine, training, logis- 
tics and other areas. ONR also supports explor- 
atory development to test the feasibility of 
radically new weapons concepts. 

Most ONR research is performed under con- 
tract in universities, non-profit institutions, and 
industrial laboratories. Research is also per- 
formed at the four laboratories under ONR 
supervision: the Naval Research Laboratory, 
the Training Device Center, the Underwater 


This is one of a series of ads on the technical 


activities of the Department of Defense 


FORD INSTRUMENT Co. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 
Dayton, Ohio 





Beverly Hills, Cal ° 


Sound Reference Laboratory, and the U. S. 
Naval Biological Laboratory 

Out of ONR’s laboratories have come such 
deve lopments as the earliest radar; major ad- 
high altitude re- 


search (employing both balloons and rockets 


vances in radio tek SCOP) 


such as the well-known Viking); many contri- 
butions in nuclear physics, nuclear power 
metallurgy, mechanics, and chemistry; ad- 
vances 1n physiology biology and psychology 
as well as an extremely wide range of develop- 
ments in weapons controls, armament, amphib- 
ious wartare systems, underwater ordnance 
aircraft instrumentation, undersea wartaré 
and in many related fields 

Typical of ONR’s latest work is logistic sup 
port of the Earth Satellite Program, being car 
ried on by ONR's Naval Research Laboratory 
rhe entry of the satellite into space should 
bring many contributions in physics, geodesy 
and geophysics, with many long rang« applica- 
tions in transportation, Communications, me- 
teorology, navigation, mapping—and space 


travel. 





Engineer at Ford Instrument checks 





ENGINEERS of unusual abilities can find a future at FORD INSTRUMENT CO. Write for information. 
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out computer developed and built for 
U. S. Navy. 
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a 
MAKE YOUR MARK 


better, faster, at lower cos?... 


® 
with the Mure fff mernvop 


Markem machines are helping ord- 
nance installations save time and 
money in their marking operations, 
The Series 55A shown manually or 
automatically receives, prints and 
ejects projectiles 75 mm through 105 
mm, or other cylindrical objects up to 
10” in diameter, weighing 5 to 100 
pounds, Typical 55A features include 
quickly changed printing elements... 
removable inking-printing unit for 
easy access in conveyor line set-ups; 
self-contained electric drive; explo- 
sion-proof equipment when required. 
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Find out how the Markem Method— 
the right machine, type and marking 
compound—can help you make your 
mark ... better. Write for full details, 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 
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e JEROME N. GEHRED, vice-president 


in charge of engineering for Thomas I: 


dustries I rx died suddenly or Mav 23 
1957, at his home in Fort Atkinson, Wis 

Mr. Gehred was cited at the end « 
World War IT by the Navy Department 
for his engineering skill and contributions 
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arvey Aluminum Extrusions 


To any experienced engineer or designer, aluminum extru- 
sions are a common commodity. You don’t have to tell him 
that extrusions offer such advantages as ease of fabrication, 
design flexibility, etc. He knows that. What he wants to 
know now are the newest advances made possible by the 


extrusion process. 


Potential for new 
configurations and applications 


Typical new applications for Harvey Aluminum Extrusions 
are illustrated below. The design possibilities for aluminum 
extrusions are now practically limitless. Large heavy press 
sections; unusually complex shapes; wide, integrally 
stiffened skin panels; solid, hollow, and stepped extrusions 
and extra long thin sections can be obtained from Harvey 
in all aluminum alloys. Heat-treated shapes can be pro 
duced in lengths up to 80 feet, weighing as much as 2,500 


pounds. The maximum circumscribing circle diameter prac 





INTEGRALLY STIFFENED SKIN PANEL is 


extra wide widths on heavy carrier 


produced in 


DECK COOLING PANEL for 


is extruded on heavy presses. 


tical is 25%: inches. For functional, structural, or decorative 
applications demanding custom design plus light weight, 
corrosion resistance, high strength, and a naturally attractive 
finish, Harvey Aluminum Extrusions are first choice. And 


remember, Harvey is traditional for high quality and service. 


Harvey Aluminum 
leads in extrusions 


Harvey's completely integrated facilities include a large 
complement of extrusion presses ranging in size from 1400 
tons to 12,000 tons, stretch-straighteners up to 3,000,000 
pounds capacity for lengths up to 105 feet, and the newest 
supporting and finishing equipment. 

If you have a problem with extrusions, thoroughly quali- 
fied Harvey specialists are always ready to help you improve 
Sales, Inc 
listed 


under “Aluminum” in your classified telephone directory. 


your product. Write to Harvey Aluminum 


lorrance, California, or contact the nearest sales office 


-~4.- 


STEPPED EXTRUSION for 


structural 


aircratt 


member eliminate 


presses. Combination of skin and stiffeners in Light-weight, water-tight aluminum machining and reduces assembl 

large panels minimizes machining, simplifies panels circulate water to offset intens¢ time. Aluminum part is lighter ar 

assembly, improves performance of aircraft, heat generated against deck in jet stronger than outmoded built-up 
section formerly used 


missiles, and military vehicles. 


Making the most of aluminum... for everyone 


HARVEY ALUMINUM SALES INC., TORRANCE 


Harvey is a leading independent producer of quality aluminum products in all alloys and sizes 


sections, press forgings, forging stock, 


CALIFORNIA 


aircraft operations 


] 


impact extrusions, structurals, 





- 


Rod and bar, pipe, tube, | u 


special shapes, extrusions, screw machine products and other 


aluminum products. Harvey is also producing similar items in titanium and steel. 


September-October 1957 








THREA . 
CORROSION | 


rondli ) r 


with DOW CORNING 6 


gilicone 


COMPOUND 


Just rub or swab a thin film of grease- 
like Dow Corning 6 Compound 
on the threads of bombs, rockets, 
artillery and motar shells . . . and 
forget them. This rust preventing 
silicone material keeps threads work- 
ing free and easy even after lengthy 
storage in humid, dry or corrosive 
atmospheres at temperatures from 
—65 to over 400 F. 


Bow Corning 6 continues to pro- 
tect long after other lubricants fail. 
Water repellent and extremely re- 
sistant to oxidation, this silicone com- 
pound will not gum up, thin-out, or 
stiffen with age. Relatively inert, 
Dow Corning 6 has no apparent 
effect on explosives. 


Dow Corning 6 is also recom- 
mended for use as a rust preventative 
and light lubricant on other ordnance 
equipment including delicate instru- 
ments and mechanisms. 


Write for FREE SAMPLE 


... and latest 
technical data 






first in silicones 


DOW CORNING 
SILICONES 
DOW CORNING 
CORPORATION 


Dept. 8321, Midland, Michigan 








ARMAMENT IN REVIEW 





New High-Speed Navy Fighter 
A new 
by Chance Vought Aircraft is designed to 


Navy fighter being developed 
carry the latest air-to-air missiles and be 
capable of intercepting enemy 
under any 
more than twice that of sound. Despite 
these high speeds, the new airplane sti 
will be able to operate from and land o1 


the comparatively small area of a carrier 


Powered by a J-75 afterburner equipped 
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Pratt & Whitney engine of 15,000-pound 


thrust class, the radar-equipped 


fighter 


vould reach altitudes which a few years 


igo represented record heights for rocket 
cratt 


Designed to 


Navy aircraft, the interceptor could be 
} ‘ i cel 


launched from a Carrier Vy Catapu a 


be readv to knock down a _ high-flying, 


] 


supersonic invader miles iway from the 


carrier in a matter of minutes. Armament 


contemplated for the new air weapon 1 
cludes the Navy's inventory of air-to-a1 


guided missiles. 


Pyrophoric Fuels 


Curtiss-Wright Corporation has suc- 
cessfully tested fuels which ignite on con 


tact with air and which can relight jet 


wit” at high altitude The pyrophoric fuels 
ire composed of a mixture of aluminun 
trimethyl and aluminum triethyl 


Results of simulated altitude tests 


that the discharge of a sma 


show 


quantity of the spontaneously igniting 


fuels into the engine combustion chamber 


results in successful ignition at altitudes 


up to 52.000 feet 


Light Gas Turbine 


A new lightweight gas turbine engine, 


weighing approximately one-tenth as much 


as industrial Diesel or gasé 


line engines of 


comparable performance, is now under 


development by the Army The new en- 


ncluding accessories veighs only 


vine. 
26 pounds and is approximately 44 inches 
in lengt! 31 inches i widtl and 29 


inches in height. It is oduct of the 


Corps of Engineers Research and Devel 
opment Labor itories, Fort Belvoir Va.. 
and AiResearch Manufacturing ( 
f Arizona 


The unit is designed to meet the 


‘Company 


e mover i i 


100-kw en 


requirement for a prim 


1 
speed, 400-cycle, 











gine-generator set, and other applications 


where portability is paramount. Designed 


to produce 170 horsepower under extreme 


environmental conditions, it will be capa 


horsepower at 60 


oducing 286 | 


Fahrenheit and sea level condi- 


Orbit Predictor 


The Vanguard Computing Center, 


where high-speed electronic calculations 
will predict future orbits of U. S. scientific 
satellites, opened recently in Washingto1 
~ € Che center will be 
a Navy contract by 


ness M icl 


704 electronic data-proce ssing system. The 


operated undet 
International Busi 


, an IBM 


mes Corporation, usil 





machine’s computing units are rigged to 


whip out complicated calculations fast 


anticipate the paths of a tiny 


enough ) 


artificial satellite hurtling around the 


world every 100 minutes. Informatiot 


flows in and out of a central unit via 
‘ 


ipe at the rate of 2,500 words 


] } -ar) |} 


a second. As many as three tapes ca 


magnetic 
read at once 
\ submi 


battery power enough to operate for sev 


iature radio transmitter with 


eral weeks will be installed in the satellite 
to reach antennas of ground-tracking sta 
These 
manned chiefly by 
also using Air 
oa 


technicians V1 be the satel 


tions minitrack stations, to he 


Army personnel but 
Force, Navy, and civilia 
llite’s radi 
link with the earth 


As the satellite crosses the area of 


station, minitrack equipment will measurt 
its angular position by phase-comparisor 


techniques, recording its “signature” au 


tomaticall Analvsis of these signatures 


will give the 


angular history of 
These data will he 
flashed to a Vanguard control center it 
the Navel Research Laboratory. Here 
they will he Vanguard 


Computing Center for the complicated job 


comple te 


the satellite’ 


passage 


relaved to the 


of calculating and compiling satellite time 


tables of the expected locations of the 


satellite at regular intervals during its 


future life 


New Face Mask 


\ revolutionary protective face mask 


that guards troops against chemical, bio 


logical, and radiological agents is now 


undergoing final tests by the Army Chem 


ical Corps. Designed to give over-all pro 
tection against inhalation of deadly war 
and germ gases and airborne radioactive 
fall-out, the new mask offers superior vi 

(Continued on p. 288) 
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It takes a lot of light to brighten up the night sky for 
reconnaissance photography. It also takes the kind of pre- 
cision that matches the speed of light. The M112 Photo 
Flash Cartridge does both dependably. 

In the official photograph shown above you see a pattern 
made by setting off a series of these M112 Cartridges, each 
with a million and a half candle power. 

The proper timing needed to insure a uniform light pat- 
tern is due in large part to the M59 Electric Primer which 
triggers a flash. It must respond accurately and precisely to 
the burst of electricity that energizes it. Note the uniformity 
of the light pattern in the photograph. It’s perfect. Perry 
Plastics of Erie supplied Picatinny Arsenal with engineering 
quantities. Production runs in the millions to all Ordnance 
prime contractors for this photo cartridge. 

Within 5 weeks after the Arsenal gave Perry Plastics the 
contract, mold was completed and pilot order delivered. Ten 
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after the order Perry Plastics delivered 
photo flash cartridge primers to Picatinny Arsenal 


TODAY... AFTER 6 YEARS 
“NEAR-CONTINUOUS” OPERATION 
MOLD STILL PRODUCING 


PERRY PLASTICS, INC. 


ERIE, PENNSYLVANIA 








i i. oe 










days after that, Perry Plastics’ output of M59 Electric 
Primers was exceeding all other Government tooling out- 
standing at that time. Today, after 6 years of almost con- 
tinuous Operation, the mold is still producing and at no 
maintenance cost to the Government. 








Unusual? No. Perry Plastics is staffed and equipped to 
handle exacting requirements like this in a wide variety of 
materials and processes. Our operation includes thermo- 
plastics, thermosetting, fiber glass lamination and molded 
expanded polystyrene. 













As a customer of Perry Plastics, this versatility of manu- 
facture gives you an important advantage. You can be sure 
that the material and the process Perry suggests will make 
the best product for you. We welcome the opportunity to 
figure On your requirements. May we send you a free book- 
let? Write to Department O. 










287 

















Armament in Review (Contd.) 





sion, better speech transmission, and lowet 


breathing resistance 





Eliminating the protruding canister, 
used on current U. S. and forei units, 
the mask uses new lightweight, pliable 
gas-aerosol filter pads that are enclosed in 
cavities molded into the rubber facepiece. 





Sun Power for Helmet Radio 


TEST EQUIPMENT The helmet radio being develope 


The Test Equipment Engineer is engaged the Army may soon need only exposure 
primarily in the design of specialized missile } } ll } ] ical 
check-out equipment. As missiles push the to sunlight to obtain all the electrica 


state of the art, test equipment must exceed power necessary to operate both its trans 
the missiles in precision and reliability. Auto- 


matic programing, go-no-go evaluation, and mitter and receiver for as long as a yeal 
automatic data processing add up to auto- : ] 
marion in missile testing Experiments at the U. S. Army Signal 


by 


This engineer is evaluating his design of Enginet ring Laboratories Fort Mon 
a precision power supply —one of the build- : , 
ing blocks that will be system engineered mouth, N | prove that solar batteries, 


into a family of versatile matched missile 
and sub-system test equipment. Engineers 
work as individuals power the world’s smallest transmitter 


t 


which convert light to electricity, cat 
receiver. TI i % 
receiver This helmet-housed radio 1s 
nearing final design at the laboratories 


Offers more interesting [tye ccpeciments have been so promising 


= that similar power is now under consid 

and challenging eration for the walkie-talkie and other 
light field radios 

clusters of tiny solar cells 


- — - 
! Long, narrow 
job opportunities! Ti sr heen passage 


the helmet These silicor wafers power 









HYDRAULIC DESIGN If you are interested in guided missiles, you] They also charge four small nickel-cad- 
; mium storage batteries to supply peak 


will be especially interested in Bendix. As | 


the radio for normal daylight operation 


Excellent opportunities are available for the current lavtime and to operate the 


engineer to observe the performance of his Prime contractor for the important and 
design. Here, under the watchful eyes of its a i =" set at night 
designer, a hydraulic power unit is under. Successful Talos Missile, the job opportunities 17 a ee ae ee 
going adjustment and setting prior to severe ° ° se ol solar cells in combination 
testing at simulated high altitude condition. here cover the widest possible scope, and the} yith rechargeable nickel-cadmium bat 

Many components, which a few months 


ago seemed almost impossible to design, Opportunities for advancement are practically | teries would provide power for many 


are now being tested under the severe con . . thi Fr > mM . Vith 
ditions required to qualify them for flight unlimited. months, possibly ‘a oO me Wit 
operation—and passing with flying colors the dry cells now used in the helmet radio 


Here is a compact, hard-hitting organization | battery life is less than a day, if used cor 


backed by all the resources of the nation-wide | U"Uous!y 


Bendix Aviation Corporation—an organiza- First Air Force Jet Tanker 

tion dedicated to the design and production The first USAF Boeing KC-135A jet 
! > DO v Jd jet 

of the finest in guided missiles. Stratotanker was recently delivered to 


the Strategic Air Command for opera 
If you can accept a challenge, want an oppor- | tional service. The 93rd Air Refueling 


tunity to grow with a leader in its field, and | Squadron at Castle Air Force Base, Calif 





received the aircraft 


The KC-135 is the Air Force’s first jet 


a ee ee | iain sl i dade w & 


] 
‘Your Future in Guided Missiles’. It gives 


can accept the responsibility that goes with 


Two Steering Intelligence Engineers discuss he range and mohilitv of Strategic 


space allotment in a new guidance com- the complete, detailed story of the function of | 4j- Command bombers with aérial re 
ponent. This close association of engineers ae . , i n I \ é < 

with the “flying” equipment is typical of the the various engineering groups and the many | fueling provided at comparable speeds and 
Steering Intelligence Section. Engineers in 


this section are primarily and directly con job Oppo! tunities av ailable for vou altitudes. It can flv at spec ds in excess of 
cerned with refining the guidance equipment | . | 

san ho ul ts oper 1 re 
ia sheer aakaie a rai aasuraes. 600 miles an hour, and its operational ceil 

sleran 4 2< 3 

at greater ranges and with simp and more Just fill out the coupon It may help you plan ing is above 35.000 feet 
reliable electronic equipment and, con e " “ 
sistently, with minimizing the cost. Work is 1 successful future in the guided missile field A\érial refueling equipment is concer 
actively in progress in every principa field S c . ] 1 -_ fF «tha eye f+ 
Secs Gkiinuedie Gaubhdeed Se inaatel onl trated on the lower deck of the aircraft, 
instruments leaving the upper deck clear for cargo or 


troop transport service. The new Boeing 
Pee ae ee >; ‘ = 

Bendix Products Division—Missiles airplane can carry cighty passengers or 
405 L, Bendix Drive, South Bend, Indiana 


Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Your Future In Guided Missiles” 


twentv-five tons of cargo. or a combina 


tion of hoth 


Insulation for Reactors 





l 
| 
| 
| 
| 
A search for better insulation for nu- 
| 
| 
| 


NAME —— — 
clear reactors has resulted in the discovery 
ADDRESS ————— of two materials that apparently are only 
slightly damaged by neutron and gamma 
CITY STATE . 





ee ee ee ee ee oe 
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SURE LURE FOR A SIDEWINDER 


CDC’S Infra-red PIRATE 


Taunted by Pirate’s clean, unwavering signal, Sidewinder 
strikes! Unlike pyrotechnic flares and other altitude-sensi- 


tive devices, this true black-body emitter provides reliable 





infra-red targets —for both missile evaluation and pilot 
training. It’s versatile, too. 

CDC's Pirate can be used on balloon arrays or towed 
targets, on both Pogo-Hi and Pogo-Lo parachute targets, 
on a variety of ground-target simulations. It may be acti- 
vated by either command radio link, integral time delay. or 
barometric switch. Moreover, it’s available with a variety 
of spectrum ranges — wide or narrow, simple or complex. 
Can CDC serve you? 

Write for detailed information on CDC capabilities in 
rocketry systems and electronic components for scientific 
and military applications. 


INFRA-RED HEAD FOR 
POGO-H! ROCKET TARGET 





OPMENT CORP. 


2626 South Peck Road, Monrovia. California 


C0 OPER 


DESIGNERS AND BUILDERS OF THE ASP—THE WORLD'S FASTEST SINGLE TAGE SOLID PROPELLANT ROCKET 


September-October 1957 
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FELLOW VISIONARIANS: K&E Albanene® Tracing 
Paper keeps your originals clear for life... substantially lowers your 
operating costs. 

K&E Albanene has more desirable working qualities than any other 
tracing paper. Its superiority begins with the stock—100% rag paper 
with the longest fiber in the business, made only for K&E. This gives 
Albanene its extraordinary tear strength with the greatest possible 
transparency. Original drawings stand up year after year under re- 
peated reproductions without damage or loss of clarity. 

Albanene is permanently transparentized with an inert synthetic resin 
exclusive with Albanene... accepts pencil and ink equally well. Ink 
lines never spread or feather. What you pay for stays in the paper. 
It will pay you in lower operating costs to specify K&E Albanene®. . . 
the largest selling tracing paper in the world. For other drafting or 
engineering equipment and materials also look to Keuffel & Esser Co. 
—your “Partners in Creating’’—who have served engineering for 
90 vears. 

KEUFFEL & ESSER co. New York, Hoboken, N.J., Detroit, 


Chicago, St. Louis, Dallas, San Francisco, Los Angeles, Seattle, Montreal. 
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exposure. Reactors are the machines im 
Which the nuclear process is controlled 
and sometimes harnessed to produce 


Che materials under consideration are 


an alumina-silica body in felt form and 
me that ts essentially pure silicon dioxice 

batt form. They were subject to testing 
in both reactors and cyclotrons to de 
termine the extent of nuclear “poisoning” 
and the adverse effects on their thermal 
or mechanical properties when a great 


number of neutron and gamma _ particles 
pass through them in a short time 
Results of the tests indicated a satis 
factory minimum of nuclear potsoning 
ind that the thermal properties of both 
materials are not adversely affected by 
exposure to high-order neutron and 


gamma fluxes 


Ordnance Adopts Metric System 

\ll U. S. Army weapons and related 
equipment will be converted to the use 
of the meter for measurement of linear 


distances, according to recently published 


\R 700-75. The move is designed to 

facilitate standardization withi NATO 

to permit better and more extensive use 
] ] 


of allied and captured enemy matériel, 
ind to simplify firing procedures for in- 
direct-firing weapons. Conversion is to 


by January 1, 1966 


be accomplished 


New High-altitude Suit 

\ full-pressure high-altitude suit—the 
kind naval aviators will use when enter- 
ing the  stratosphere—has beet flight 
tested successfully by the Navv at. the 
Naval Air Test Center, Patuxent, Md 

Comdr. Jack Morrisey, test pilot ar 
World War II and Koreat War veteral 
it paces " the 
The tests demonstrated that Navy pilots 


he abl to fly and 





fight in supersonic craft in the stratosphere 
is easily as they now fly in pressurized 


thins in standard flying uniforms 


Light Boat for Assault Missions 


\ new lightweight, durable assault boat 


has beet developed by the U. S Army 


Corps of Engineers’ Research and Devel 
opment Laboratories at Fort Belvoir, Va 
With a maximum capacity of 15 men, thi 
pneumatic-type craft can attain speeds of 
7.1 miles an hour by use of a 25-horse 
power outhoard motor, or 3.3 miles an 
hour by hand paddling 

Constructed of neoprene-coated nylon, 
the hoat consists of a main flotation tube 
an air-mat bottom, a thwart tube con 
necting the main flotation tube amidshiy 
and a 4-inch diameter spray rail extending 
around the periphery of the main flotation 
tube 

The boat can he dropped from the air 
ee readily carried by SIX mect 


/ 


{ ( niimnuce np 
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A recent short-wave broadcast from Melbourne, Aus- 
tralia... received in Syracuse, N. Y. (over 10,000 


air miles) with no perceptible flutter or fading . . . is 
further proof that General Electric's new radio tech- 
nique . . . Synchronous Amplitude Modulation’. . . is 


the solution to the problems of long-range radio 
operations. Its concept and operation are uniquely 
simple . . . SAM* is compatible with all present forms 
of radio equipment... its opera- 
tors need no further specialized 
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Message from 
Melbourne 


training... yet it preserves complex wave forms 
even while handling the Doppler effect. Its sup- 
pressed-carrier, double-sideband transmission and 
synchronous reception promise significant savings in 
weight and cost. Of paramount importance is SAM's* 
resistance to jamming and interference. Here again, 
is a vivid example of LMEE's invaluable contribution 
to pmgress...in furthering new uses for electronics. 

For the very latest information 

on SAM*...write Section B 


PC tccercitiiesne 


Aviation Electronics Produste Juolude : 


WEAPONS CONTROL RADAR «+ SEARCH RADAR > 


MISSILE CONTROL + AIRBORNE SONAR «+ 


INDICATORS AND DISPLAY + 
COMMUNICATIONS + 


COUNTERMEASURES «+ NAVIGATION 


FUZES + AUTOMATIC TEST + DATA PROCESSING 


Progress /s Our Most /mportant Product 


GENERAL 


@B ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 














TELESCOPE AND SINGLE BODY 


CLEVELAND CONTAINERS! 


Cut costs . . . save time . . . by taking advantage of our tooling 
for more than 100 diameter sizes. This variety of sizes will provide 
a container for almost any spare parts item you want to package. 


These basic fibre containers meet all present day military and civilian 
specifications. 


This diversified packaging service . . . the convenience of our plants 


. . . ensure PROMPT DELIVERIES . . . with added savings to you. 


SPECIFICATIONS 


TELESCOPIC TYPE SINGLE BODY TYPE 


Made to conform to both grades of Made to conform to MIL-C-3955, 
MIL-C-3955, Type II, or MIL-C-2439 Type | and other specifications. 
and other specifications. Produced Diameters from 1 and in lengths 
in diameters from 7’ and in lengths as required. One metal end seamed 
desired. This container is easily on, the other end shipped loose. 
sealed by use of tape to specifica- A machine for attaching the loose 


tion JAN-B-127 


end is available on a rental basis. 


Call or write for further information. 


Why pay more? For quality products . . . call CLEVELAND! 


PLANTS 
AND 
SALES OFFICES: 
CLEVELAND 
DETROIT 
CHICAGO 
MEMPHIS 
LOS ANGELES 
PLYMOUTH, WIS. 
JAMESBURG, N. J 


OGDENSBURG, N.Y. 


. 
ABRASIVE 
DIVISION 
CLEVELAND 
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SALES CFFICES: 
NEW YORK CITY 
WASHINGTON, D. C. 
ROCHESTER, N. Y. 


COM PANY e aaa" 
6201 BARBERTON AVE., CLEVELAND 2, OHIO 


* ALL-FIBRE CANS « COMBINATION METAL 
AND PAPER CANS «+ SPIRALLY WOUND 
TUBES AND CORES FOR ALL PURPOSES 


CLEVELAND CONTAINER CANADA, LTD. 


Plants & Sales Offices: Sales Office: 
TORONTO AND PRESCOTT, ONT. MONTREAL 
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Due to its weight and constructi 


\ gr » of scientists and medical spe 
¢ sts ‘ I { exper ent unde 
the au ( I n \ Xe i lL) 
\ 1m ( lin a t to cra 
LV LALI¢ S 1 i baa ( I s ( « 
nis ca he by study tine physica 
ind psv¢ ( effects on aircre s 
ire ct ext led flight S! 
rowded cabins 

\ full-scale mock up of a flight station 
proximately 6 feet by 7 feet by 17 feet 
vill Cc Use t confine 5 i \ I ce 
crews for 120 hours each in the series of 
tests 

The tests will be conducted for ARD¢ 
by Lockheed Aircraft Corporation at it 
Marietta. Ga.. plant. and monitored b 


ARDC’s Wright Air Development Cen 


ter, which is conducting a similar experi 


ment at Dayton. 
Long-range Picket Aircraft 


on , , 
The Navy recently announced that the 


Lockheed Aircraft Corporation, Burbank, 


Calif had been awarded a $6.9 million 
contract for the development of the 
W2V-1, a new saucer-domed radar air 
plane with propjet propulsion. The cor 
tract covers initial engineering and manu 
facturing preparations for a higher-flying 
longer-range aérial picket ship. The new 
craft vill resemble Lockheed’s 16494 
Starliner but will carry powerful new 
searc! ind tracking radar in a saucer 
shaped radome atop the airplane’s fuse 
lage It will have a gross weight of ap 


proximate ly 175.000 pounds 

In addition to four Allison T-56 propjet 
engines, the W2V-1 also will he equipped 
with t » Westinghouse 1-34 turbojets 
attached in wing-tip pods, which will pro 
vide supplementary power for cruising at 
higher altitude Ss 

Emergency Portable Hospitals 

The Federal Civil Defense Administra 
tion plans stockpiling fully equipped port 
able hospitals, and by 1962 a total of 6,000 
such units mav be available to provide 
emergency 1d oO as many is 2 5 millior 
victims in the event of a major natural 


disaster or an enemy air attack 


These van-transported emergency hos 
pitals, equipped to handle 200 bed patients 
at a time, are being distributed throug] 
out the U. S. and will serve somewhat to 
relieve the vorries of Civil Defense off 


cials who early discovered that nearly 
75 per cent of available hospital beds it 
this country are now located in critical 


target areas. 


(Continued on p. 294) 


ORDNANCE 











SPLITTING 





WESTINGHOUSE 








VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
M 
WATERBURY 20, CONNECTICUT 


September-October 1957 





Performance of this huge, super 
anti-aircraft gun is classified. How- 
ever, we can reveal that it auto- 
matically pours 3-inch shells into 
the sky only split seconds apart. 


One big problem in the design 
was how to feed the shells at this 
terrific pace. Many approaches 
were considered, but final choice 
was a Vickers-Waterbury axial- 
piston pump which could stroke 
as rapidly as the firing of this gun 
required. Complex problems else- 
where in the system were solved 
by using other Vickers hydraulic 
transmissions and controls. 


Vickers has had long experience 
with ordnance problems. Since 1903 
it has worked on military applica- 
tions ranging from battleship tur- 
ret controls to guided missile 
launchers. Though the Marine and 
Ordnance Department has special- 
ized in the design of completely 
integrated hydraulic systems, it 
can also supply almost any com- 
bination of standard or special 


hydraulic components. 


If you have any ordnance prob- 
lem where extremely accurate con- 
trol or exceptionally fast accelera- 
tion, deceleration and reversal are 
required, contact the Marine and 
Ordnance Department. There is an 
excellent chance that your prob- 
lem may already have been solved 
with Vickers hydraulics. 
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Aircraft Collision Warning 
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LINDSAY PRESSURE GAUGE used nment Tal tori Fort Relvoir \ 
aircraft. Model 36907-1 shown here : tea : 


tual size; total weight .2 pound t Heheve t epresent the first applicatior 


mode's for missiles and spe 





NEW vinpsay GaucE raat ad combat ats 
designed for cana on canny liye 
Jet PFOSSUTE SYSLEINS __ mracticat range of the radio, simply b 


The RMC-Lindsay Pressure Gauge for jet aircraft is made for extensive tallation tf small telev m cameras or 


cycling—will meet rigid endurance and over-pressure requirements. Not the tract | give the remote oper 

even the vost extrem conditions of shock, vibration or temperature cdditior kt vl nd bservat 

disturb its a¢ uracy. Pressure ranges from 1.000 to 15,000 i. t mia nd give him t bility t 
The RMC-Lindsay Gauge is a bourdon tube type, using a multiple rk it thout the need of informatior 
7 | | ] 1 7 } 


coil, helical bourdon tube with the pointer attac hed directly to the end 


of the coil. The life of the Lindsay helical bourdon coil, as compared to , 

the traditional “C” spring bourdon gauge, is more than 10 times greater Navy to Photograph the Sun 
and its proof pressure limits are increased by a factor of 3 or 4. The uring t t 16 mont stronome! 
helical bourdon tube also climinates the use of linkages and pivots, im- t the Nav Resear Laboratory 
pro the gauge’s shock resistance by a factor of 5 or 10. Washingt DD. ll be taking picture 


The helical bourdon element uurse, not a new development. f t u very thirty seconds throu 


However, the RMC-Lindsay techniques in coiling, heat treatment, cali- the morning a ifter 

bration and material specifications are new—and exclusive with RMC v. 7 irk, a part of the Laboratory 
Whatever your high pressure gauge problems may be, why not let rticipat n the International Ge 

RMC engineering skill provide the answers. Write to either of the below Year eing done 

addresses, outlining your particular requirements. t \str 1 Brancl 


ROCHESTER MFG. CO., INC. OF CALIFORNIA arma ge esitliggretmengr las'9 
92 Beacon Place — Pasadena, California a a eee sebow 
ROCHESTER MANUFACTURING COMPANY, INC. tivit 
220 Rockwood Street—Rochester 10, N.Y. unspots, they will notify the IGY M\ 


j \ t cal I ti vi 


wit 


= \ A / turt . S alec ther 
LINDSAY PRESSURE GAUGES Dee ieee 
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communication 


is a sometime thing 


Lips encouraged to voice new theories helped make possible modern 
rocket power. Yet—for the sake of our nation’s safety—our lips 
must remain sealed to our enemies. 


RMI has long been known for its “open and shut” communication— 
for its encouragement of creative discussion not only within RMI but 
also with others who are working to advance America’s cause . . . and 
for its constant vigil to protect America’s secrets. For over a decade 

and a half, RMI engineers and scientists have been cooperating 
whole-heartedly with our nation’s security program as they blaze new trails 
in developing and producing today’s... and tomorrow's . . . powerplants. 


Engineers, Scientists — Perhaps you, too, can work 
with America’s first rocket family. You'll find the 
problems challenging, the rewards great. 






Power 


® 


for Progress 
4873 


REACTION MOTORS, INC.\ 


A MEMBER OF THE OMAR TEAM 
DENVILLE, NEw JERSEY 











Any forcing job 
is easy... 


on a FARQUHAR 
WHEEL and FORCING PRESS 


This 400-ton Farquhar Wheel and Forcing 
Press is typical of a type used in heavy 
industry. These presses cre available in oa 
wide range of sizes—10 to 1000-ton capac- 
ities—in a shape or style that will meet 
your particular forcing requirements, 


Every Plant that has machinery maintenance 
or production forcing jobs needs 
a Farquhar Wheel and Forcing Press 


A Farquhar Wheel and Forcing Press is one of the most useful tools 
in any manufacturing plant. They are engineered and built to simplify 
the job of removing or pressing shaft mounted components. Ease in 
replacing gears, pinions, bearings, fly-wheels, rotors and the hundreds 
of jobs of that type—helps keep plant equipment down-time at a 
minimum, helps prevent loss of plant production hours. 


Farquhar heavy duty Wheel and Forcing Presses are available in a wide 
range of sizes—10 to 1000-ton capacities—in a shape or style that will 
meet your particular forcing requirements. Write, wire or phone today 
—we'll be glad to submit our proposals and recommendations. 


Farquhar Special Machinery Department... 


Our skilled staff will build your special machinery economically— 


your inquiry will receive prompt attention. 


A. B. FARQUHAR DIVISION 


The Oliver Corporation 
Press and Special Machinery Departments 
York 37, Pennsylvania 


Also Manufacturers of Farquhar Conveyors 
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Steam Catapult Safety Device 

An electromechanical device to halt run 
away steam catapults on aircraft carriers 
has been developed by Navy scientists 
Phe new device prevents the catapult from 
reaching excessive speed if it acc identally 
disconnects from the aircraft it is launch- 
ing. Named the RSP—short for runaway 
shot preventer—the system prevents dam 
age to the ship and its aircraft by cutting 
off the steam supply should the shuttle of 
the catapult uncouple from the airplane 
prematurely 

With the new system, if a catapult ac 
celerates suddenly to excessive speed, the 
RSP explodes a charge of gunpowder tl 
closes the steam valve in two-tenths of a 
second. A water brake then can safe! 
stop the catapult’s moving shuttle befor: 


any damage is done 


Liquid Oxygen Plant 


A new generating plant capable of 
ducing 150 tons of liquid oxygen a 
has been constructed for the Air Researcl 
and Development Command. The plant is 
located at ARDC’s Air Force Flight Test 
Center, Edwards Air Force Base, Calif 
The $5,500,000 plant offers a convenient 
source of liquid oxygen for testing rocket 
engines at the Flight Test Center’s con 
stantly expanding multitest stand facility 
Located on a high ridge overlooking the 
rocket engine test stands, the liquid Oxy 
gen storage tanks will not require an ex 
pensive transfer process to get their con 
tents to the test stand area. Plans have 
been made to flow the liquid oxygen di 
rectly to the test stands by gravity throug! 
vacuum-insulated lines. This will elimi 
nate costly truck and rail transfer 


Missile Units Activated 

The first U. S. Air Force Strategic 
Missile Wing was recently activated at 
the Air Force Ballistic Missile Training 
Center, Cooke Air Force Base, Lompoc 
Calif. The new organization has beet 
designated the 704th Strategic Missil 
Wing. The original Air Force unit at the 
tallistic Missile Training Center, the 
392nd Air Base Group, will be absorbed 
hy the new Wing organization, which will 
assume control of the missile training 
units as they are activated 

The Army’s first field-artillery missile 
group, employing the Redstone surface-to 
surface missile, will be activated at Red- 
stone Arsenal, Huntsville, Ala., on Sep- 
tember 9th. The 40th Field) Artillery 
Missile Group, consisting of the 217th 
Field Artillery Battalion (Redstone ), 
630th Ordnance Company, and 580th E: 
gineer Company, will be assigned to the 
Third Army as a part of the Strategic 
Army Force. The new missile group will 
have a strength of approximately 600 off 
cers and men. 


(Continued on p. 298) 
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of AMERICAN PoTaSh & CHEMICAL CORPORATION it is ready to go to 
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NATIONAL NORTHERN’S CURRENT FIELDS OF ACTIVITY: 






ROCKET-MOTOR.-IGNITER DEVELOPMENT . GAS GENERATORS . SURVEILLANCE TESTING OF 
EXPLOSIVES AND AMMUNITION . EFFECT OF ALTITUDE ON PERFORMANCE OF EXPI VES 
PROPELLANTS, TRACERS AND INCENDIARY ELEMENTS . Des N OF ELECTR DETONATORS AND 
souiss - AIRCRAFT VULNERABILITY TESTS AND EVALUATION ° EXPLOSIVE METAL FORMIN 


<> = American Potash & Chemical Co nporation 


3030 WEST SIXTH STREET. LOS ANGELES S4 
99 PARK AVENUE, NEW YORK 16. NEW YORK 
NATIONAL NORTHERN DIVISION 

P.O. BOX 175, WEST HANOVER, MASSACHUSETT 
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Don't wait for the straw! ... 


Call Pioneer now... 


Why worry about where to find competent designers 
and engineers of dies, fixtures, tools and gages. 

Pioneer has them for you. 

Our highly skilled tool designers and engineers are 
the permanent solution to engineering overloads in 
many tool and process engineering departments like 
your own. 

They will be ready to go to work when and as you 
need them. Eliminate worry about temporary over- 
loads and excessive payrolls. Call Pioneer headquar- 
ters now. 





sce $Me ENGINEERING 
& MANUFACTURING CO., INC. 

/%3/ Telephone -TWinbrook 3-4500 
19669 John R Street, Detroit 3, Michigan 


INDUSTRIAL ENGINEERS, CONSULTANTS & DESIGNERS 
BRANCH OFFICES IN DAYTON, OHIO, WASHINGTON, D. C. and TORONTO, ONT., CAN 








Armament in Review (Contd.) 





Interceptor Aircraft Named 
Che Ita Dagger” and the “Delta 
Dart” recently became the othcial names 
of two of h \ir Force's latest all 
weather fighter interceptors. The Convair 
F-102 supersonic interceptor, assigned to 
the Air Defense Command's operational 
units in 1956, becomes the “Delta Dag 
ger,’ and the newer supersonic Convait 
F-106, now in production for future assigt 
ment to AD¢ will be the “Delta 
Designed for er hig! speed 
stratosph 
ceptors ha 
waist fuselage and are armed with 
air missile he F-106 will } 
advanced electronic 
ind armament ever 


Force interceptor 


New In-flight Refueling System 


A new in-flight refueling system 
veloped by hieblot Aircraft Comy 
Bethesda, Md., a division of Vitr 
" 


poration of America, is d 


ot current 


altitudes above 30.000 feet 
over 530 miles an hour 
1 hy] ] 
Ipe enabies any tactical arr 
craft to be conve rted quickly 
borne tanker. The refueling 
be shackled quickly ] 
the wh g 


can he 


is transfert 


hed to its aft end 


New “Frequency Standard” 

\ compact, improved “frequency stand 
ard,” the first airborne equipment of its 
kind, has been developed for the USAF’s 
\ir Research and lopment Con 


he frequency standard 
acceptance tests at ARDC’'s Wrigl 
Development Center, Dayton, Ohio 

Developed as a “one-package,” or self 

contained unit by the G. W. Borg Corpo 


] 


ration, it weighs only 30 pounds and meas 


ures only half a cubic foot. including a 
battery that car operate the standard for 
2 hours. The standard’s output is a 
100-ke sign: Che maximum error or de- 
viation from this signal one part in one 
billion per six hours during operation i 

temperature extremes or while being vi 

brated. It uses a single crystal oscillator 


to establish the frequency signal 
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Division « 


**Buccaneer’’ Outboard Motors are manujactured by Gale Products, 


Add COPPER 


and the'put-put’ purrs! 


Does your product chug along with a “put-put-put” 
instead of speeding by with a thrilling “purr-r-r? Is 
your market growing ... and demanding new product 
improvements? 


The portable marine power-plant has been growing up! 

If you still remember the hard-to-start, quick-to-die 
engine of an earlier era . . . well, you'd hardly recognize 
today’s sleek, streamlined models as outboard motors. 

Copper alloys have helped make outboards bigger, 
higher-powered . . . with more convenience features, 
more accessories, and much more reliable performance 
on the water. 

Copper-alloy components account for motor cables, 


Copper may be your answer. Copper for high electrical 
conductivity, for corrosion resistance, for efficient heat 
transfer, for miniaturizing. And Copper is easy to work 
with . to machine, form, draw, stamp, polish, plate, 
weld or braze. By reason of the higher-cash-value of your 





choke control rod, throttle control gear and shaft, drive 
shaft and gear bushing, shift and shift-lever assembly, 
speed needle valve, water pump impeller and high speed 
nozzle .. . and other long-wearing parts. 


manufacturing scrap, your net cost for Copper is reduced 

Plan your improvements with Copper! For the Copper 
Industry will provide ample supplies for all the years 
that stretch ahead. 


COPPER - BRASS - BRONZE 


in over 40 Standard Alloys! 


Address any inquiries about Copper to The Copper & Brass 
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Research Association 


420 Lexington Avenue, New York 17, New York 
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NEW DEVELOPMENTS 


EXPERIENCE 
IN 





HIGH-ALTITUDE ROCKET 


\1 ir Force rocket designed to travel several thousand miles 
wve the earth's surface will be launched at 100,000 feet from a 
ug lloon sometime tl 


1 a comprehensive 


WORK a eee ee ee 


Here are some of the 
Ordnance items produced 


by Aetna-Standard 


over the years... 


Balloon will lift test rocket and launcher above 100,000 feet. 


for further 


Gun Mounts Leveling Sockets 
Gun Carriages Axle Bearings 
Howitzer Carriages Nozzle Plugs 


Drill Guns Traversing Mechanisms 

Pilot Models Bogie Hubs wore than 100,000 foc 

Breech Rings Rocket Cases and Launchers ee ee ee ee ee 
Navy Yokes Landing Mat Machines ae conan One ae Sn 

15° H.C. Projectiles ‘Fork Lift Trucks ae ng engage eect 


Shell Crimpers Half-Track Carriages 
Firing Mechanisms Skysweepers 


Tank Turret Redesign ites Gattaas. tnd Mictilidien tie tein to the teleiie Rilia 
vatter | | rv recel\ 1 continuous flow of fres 


defense 


AETNA*STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY ELECTRONIC ALTIMETER 
| Off Pitt h, P. 1 i > 
General Offices: Pittsburgh, Pa Plants: Ellwood City, Pa., Warren, Ohio An electronic altimeter, accurate to within 40 feet at 60,000 
CONTINUOUS GALVANIZING LINES + CONTINUOUS ELECTROLYTIC TINNING LINES a ee \ir Force by the 
SIDE TRIMMING AND SHEAR LINES AND OTHER FINISHING EQUIPMENT + CONTINU- 
OUS BUTT WELD PIPE MILLS + SEAMLESS TUBE MILLS + DRAWBENCHES AND lectronic altimeter 
OTHER COLD DRAW EQUIPMENT + ROLLS AND CASTINGS + EXTRUDERS, MILLS signed for navigation, the altimeter also will be useful it 
PRESSES FOR RUBBER AND PLASTIC eget 4 sen licat *% 
eri reconnaissance Work and r othe applications w 


and Development Comman t will replace the 


ow being used by the Air Force 


Ititude above the earth's surface is a necessity in the 


hment of a mission. tinued on p. 304) 
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Fea Peteres coor 


MISSILE CRUISER Problem: To launch SUPERSONIC BOMBER — Problem: To navigate undetected for thousar 


a missile 1500 miles from target. An error tion in space for release of bombs or missiles, 


of only 1 degree in launching information 
would cause a 25-mile target muss. 


INERTIAL 
NAVIGATION: 


In Its Accuracy Lies Power for Peace 


ATOMIC SUBMARINE — Problem: To travel submerged for 
days and know exact spot to surface for missile firing 


U. S. strategy for mair 
unprofitable is based on 
atory blow anywhere in the 
such blows at long range 


make would-be aggressors wal 


To be effective, weapon Carriers mu 
where they are. For example, the 
pinpoint target or the pitching cr 
sea must navigate with great accu 

Solving such problems is the task of 
which furnish all data required aut 
contained within the bomber, ship 
Inertial Navigation systems require 
tions. This is extremely important when military 
be carried on without chance of detection 

lo design and engineer Inertial Navigation systems 
complex combination of engineering skills—gyroscopic 
tation, electronics, servomechanics and more. Their prod 
calls for laboratory precision at every stage For ex 
gyroscopes which torm the heart of Inertial Navigatio 
must be many times more accurate than those used 
navigation 


At Sperry, Inertial Navigation systems ar 
a wide variety of military applications 


. PEARY GYROSCOPE COMPANY 
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The ew altimete eternminie i all 


plane's altitude by sending a radar signal 


to the ground and measuring the time 


takes to returi nen is tras 


IONS IN SOLUTION 
\ new technolog l 

ment Of ions 

place vacuum 


Wide rang 


tremely accurate, low-power electre 


yped at 


recently devel 
lectrical current is gen- 
ovement of ions betwee 


an iodine solution 


is excited 


a kk 
battery coupled in series with the electro 
chemical unit. It is then sustained and 
varied by stimulation of the unit by 
temperature, pressure,. light, sound, or 
acceleration, rocket 
Sensitive to extremely minute stimuli, 


the electrochemical unit can perform many 


a test missile 


MISSILE NOSE CONES 


Polishing ballistic missile nose cone. 


to |} 





AT ROCKETDYNE— 


NATIONAL SEAMLESS 


STEEL CYLINDERS 
store gaseous nitrogen 


at 3,000 psi 


The Propulsion Field Laboratory of Rocketdyne 
is using USS National Seamless Steel Cylinders to 
store gaseous nitrogen at pressures of 3,000 psi. 
The gas is used as a pressure source during tests 
of large liquid rocket engines. 

Rocketdyne is a division of North American 
Aviation, Inc. Its Propulsion Field Laboratory is 
the most extensive rocket engine test area in the 
Free World. 

In any application, regardless of pressures to be 
stored, USS National Seamless Steel Cylinders 
provide the utmost in strength and dependability, 
because they are pierced from solid billets of the 


highest-quality steel. Moreover, every cylinder 
undergoes a severe hydrostatic test before leaving 
the mill. Investigate USS National Seamless Cyl- 
inders for gas storage. For information, write to 
National Tube Division, United States Steel 
Corporation, 525 William Penn Place, Pittsburgh 
30, Pennsylvania. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





NATIONAL SEAMLESS STEEL CYLINDERS 
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vole mcler-l ge mae 
the NIKE HERCULES 


To guard our cities and other vital areas 


the Army's new Nike is more powerful than 


ever before. 


Designated Nike Hercules, the ground-to-air 
missile maneuvers with pin-point accuracy 
at extremely high altitudes to intercept 


fololoh MA Muelimelohielia-toMellcagelam 


The range and other details of the Nike 
Hercules are secret. But to propel the lethal 
new Nike at supersonic speed to its target, 
Army Ordnance and Douglas Aircraft Co. 
chose an entirely new 

power plant for the missile proper— 

a solid propellant rocket system developed 
by Thiokol Chemical Corporation, 

one of the leaders in solid 


propellant engines. 


Vheoko€ * 
(oF 1-3), 1 1 07-) ae ele) 110) F wale). | 


TRENTON, N. J. © ELKTON, MD. © HUNTSVILLE, ALA. 
MOSS POINT, MISS. ¢ MARSHALL, TEXAS ¢ BRIGHAM CITY, UTAH 


* Registered trademark of the Thiokol Chemical Corporation 
for its liquid polymers, rocket propellants, plasticizers 
FaleMelésl (mes) leslie Lm elaelel tino 9 
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FIVE KINDS 
OF MASS PRODUCTION 
METALWORKING MACHINERY 


by Waterbury Farrel 


COLD PROCESS BOLT & NUT MACHINERY 
| —Headers (all types) ® Rivet Machinery 
Trimmers @ Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc. 


‘ A 





POWER PRESSES —Crank, Cam and / 


Toggle; also Rack and Pinion Presses 


\ 


@ Eyelet Machines ®@ Multiple Plunger \) 
Presses @ Horizontal and Hydraulic p>, > 
Presses, etc. 

A 


4 Qe 


MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) @ Also Slitters 
® Straighteners @ Cut-off Saws ® Coilers 
® Winders, etc. 


» 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
and Tandem) ® Wire Flattening Mills 
® Chain Draw Benches @ Pointers ® 
Swagers ®@ Bull Blocks © String-up 
Machines ®@ Spoolers, etc. 





SPECIAL MACHINERY — Sendzimir Mills 
® Small Arm Ammunition Machines ®@ 
Thread Rolling Machines For Shells @ 
®@ Coining 


Collapsible Tube Machines 
Mills, etc. 















HERE’S A SAMPLE of Water- 
bury-Farrel mass production 
equipment in action. This 
complete WF automatic pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
a conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 zinc 
shells per minute. 


WATERBURY FARREL 


FOUNDRY & MACHINE CO 
WATERBURY, CONN 
Offices 


Chicago, Cleveland and Millburn. NJ 
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“SPACISTOR” INVENTED 


| 
Invention of the “spacistor, 1 startling scientific break- 
through with vast potential in tl ectronics field, was disclose 


| 
recently by a team of Raytheon Manufacturing Company phys 


cists. Considered a major step forward in the art of amplifying 


Or s electrical energy, t 
spacistor is a semiconductor device 
as tiny as a transistor, but it operates 
electrically like a vacuum tube 

Still in the research stage the 





new device promises two major ad 


Vantages over today s best transist 





It is predicted that the spacistor 


amplify at frequencies up to 10,000 
negacycles, as nuch as 50 times 
Also, because 


isistors 


spacistors can be made from materi- 





als unsuited for transistors, they are 


expected to operate at temperatures 


The spacistor. 


as high as 500 degrees centigrade. 


double today’s germanium or silicon transistors. 


r more that 


In the accompanying photograph the spacistor is shown along- 
id ul wrdinary pu he transistor has three leads; the spacis 
tor, four. They are: base slanty crossbar); collector (wire 
directly under semiconductor block on right injector (whisker 
sized wire on top left) and modulator (whisker-sized wire on 
top right For comparison, the spacistor is attached to the 

boat-shaped transistor mount. 


ELECTRONIC READER 


harce " } . ”% mat sal nd tranc! it 
\ business machine that ca read aterial and insiate 1 
to intormat for tee g ctr es it s bee 
| > T+ ] 4 

ve ed in Britai it 1s t | c Reading Automat 
Cve by t ( 2 lartror I ect 4 \y , | t if l ‘ cs 
, , 
Litt d. The machine \ bed as the sing 
het tad « tt nd it t 
r et ¢ ed ige ¢ i ers a sa ( 


© ¢ evict 
ce : 2 S ocument re | tine 
ct toa ¢ uter, Ca cher, ¢ 
vord t slates documents into 
ite now consult a map that 1s 
ice i) | fl t by radat 
vd I t 4 rT le 1cI Tes t 
yhotograph of the ground bene the rplane as seen by a 
borne radar eye navigation t accuracy no pos 
ble lr} borne system 1s e illy useful 1 eace Or Wal 
Na itors and pilots previousl ive id to rely me y 
I isty tes and calculations taken fri dar esentations 
the air Phe ew automatic cde ce requires ) t tor it 
mm < electronics and 1 rte i to mak t easy to deter 
e the airplanes exact site 1 true flight pat it a 
time desired in flight without up mi y or radio 
equipment on the ground 
Initially designed for use wit n airborne radar system, the 
strip recorder with its associated fast film processor is adaptabl 
to practically all tvpes of airbort radar In addition the device 
is useful as a ground recorder of 1 ir or telemeter information 
relayed from flying radar sets 





HELD DRIER 
‘LD D 





An improved technique of blasting hot engine air over an air 
plane 1 shield to keep it dry in rai as been flight tested o1 
the Doug! B-66 by the Air Research and Development Con 
adi 

| ( 66 eXce ta f ‘ ‘ "7 
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and BRAWN to 
TAME A TURBINE 
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Curtiss-Wright 
URBOLECTRICS 





Converting the power of the new gas turbine or 
“turboprop” aircraft engines into useful thrust is a 
most exacting assignment for the time-honored pro- 
peller. It has to handle just about double any previous 
power... smooth out fast accelerations characteristic 
of these engines . . . control their power by the 
subtlest amount of pitch change on the blades... 
reverse to slow down and stop the momentum of 
some hundred tons of airplane. 

With electromechanical brains for precise control 

. and with tough, one-piece extruded steel blades 
to handle unprecedented horsepower . . . Turbo- 
lectrics convert the basic operating efficiency of the 
turboprop into flying efficiency. 

A leader in powerplant design, Curtiss-Wright also 
leads today in translation of turbine power into useful 
propeller thrust. 


PROPELLER DIVISION 


CURTISS-WRIGHT 


CORPORATION + CALDWELL, N. J. 

















STRENGTH 


' 


/ 


= 


4 
3 
, 


4 


Extensive research 

by Whittaker engineers 
resulted in the present 
stainless steel design 
which assures a gyro of 
unsurpassed ruggedness. 
Whittaker gyros, because 
of the extreme rigidity 
of the entire assembly, 
can resolve any vibration 


problems you may have. 


‘> 
Wahaillaker Gyro 


rr 


x, 
hi Sef 
4 
i 


* 


b> 
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DIVISION OF 


TELECOMPUTING aga 
{ x 

CORPORATION ra) 

VAN NUYS, CALIFORNIA | 


STANLEY 7-5511 
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AUTOMATIC NAVIGATOR 
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with cold 
forging! 









. Magnesium, Most companies and 
Oxygen-free engineering personnel 
Copper, are well acquainted 
Zirconium, with Hunter Douglas’ 


High Strength activities in the field 
> Aluminum Alloys = of cold forging alumi- 
num and aluminum 
alloys. Not so well known are our efforts 
in the production of magnesium and 
oxygen-free copper components by the 
same process. Recently, as the result of 
a concentrated Hunter Douglas research 
program, tubular zirconium was suc- 
cessfully cold-forged...an achievement 
which now opens the door to the fabri- 
cation of other rare and costly metals 
by our cokl forging tec hniques. 

The field of cold forging is constant], 
expanding with many new successes 
destined for the future 

Where stakes are high and being 
“first” assures a competitive advantage 
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Be 


Hunter Douglas s Aluminum 


Division of BRIDGEPORT BRASS COMPANY 
Dept. 0-9. Riverside, California, Telephone OVeriand 3-3030 


Breaking fabrication 
barriers in new materials 





—~iIn lowe cost, better design, greater 


strength—an original approach to your 
fabrication problem will pay dividends. 

Hunter Douglas cold forging tec h- 
niques, backed by an unmatched ¢ xpe- 
rience in this field, frequently supply 
the missing key. Many fabrication prob- 
lems can be solved simultaneously by 
produc ing hollow, dense zero-draft 
components meeting exact part geom- 
etry requirements and difficult perform- 
ance specifications 

If you have production requirements 
in any of the metals now being regu- 
larly cold forged, we welcome the 
opportunity of reviewing prints and 
submitting quotations. Especially 
important, if you have an advanced 
program tne lving zirconium or other 
rare metals, we are in position to devote 
development facilities to the solution of 
specific high priority problems. 











WANT TO 
SPEED MATERIALS PROGRESS 
PRODUCTION? George S. Brady 
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iro t] ler metals producer Roth ¢} iircraft and the ele 
INDUSTRIAL FASTENERS: i rrinies industries have entered actively into the development 
l i the emical l t | ill vy 


Eaton-Reliance Industrial Fasteners are designed nd vigorous freshness, has brought new physicochemical vie 

on the basis of time-tested principles . . . but in points into metallurgy 

line with the modern concept of helping industry The type of deductive thinking behind the devel 

speed production, cut costs and improve quality. W ise’s new W549 alloy llustrative of the departure 

SPRINGTITES and SEMS—preassembled screws from older empirical practices e new material is basically at 

and washers. KEPS—preassembled nuts and iron-chromium-nickel alloy with molybdenum and titanium addi 

serrated washers. SNAP RINGS—take the place tions. But this type of alloy tends to suffer a rapid loss of 
shoulders machined on shafts and in counter- trength at elevated temperatures, and the mere adding of nickel 

bores. HELICAL SPRING LOCK WASHERS— und chromiun to increase heat resistance causes brittleness at 

maintain tension on assemblies despite vibration. tracture 

One-piece HOZ-FAS-NERS—supply firm con- tw msidered that in order to make the precipitation reac 

nections on rubber, plastic or fabric hose. Thread- tion more generalized within the metal grains rather than onl 


Cutting SPRINGTITES and SEMS in the boundaries it was necessary to select an element that 








eliminate ex pensive tapping. ; — So © eness. To do this wou 
: . | dit ta mate ] i it t as 
You are invited to use the 45 years’ t « 1 not move in to sul atoms ickel, iro 
experience eaton-Retance has ' t at the s e larger than the ms 
with industrial fasteners. Send rb xvgen. or nit , can slip inside the crysta 
for your 44 of Engineering ttice 
Bulletin 4K /3 , vas selected because its at is only three rths the 
size ot the tror itom and yet larger tha the carbon aton The 
new illo witl horor permits ul increase of 100 degrees P 
————. RELIANCE DIVISION 
ATE MANUFACTURING COMPANY e operating ‘ ire : : tu 
SiO CHARLES AVENUE MASSILLON, OWI lisk. adding 100 miles an hour to the jet’s top speed. The alloy 


tood a stress of 5.000 pounds per square inch at 1,206 


SALES OFFICES: NEW YORK © CLEVELAND © DETROIT <ots Sat cuakeie dian oe Rancid cada ae 
CHICAGO @ ST.LOUIS © SAN FRANCISCO © LOS ANGELES . Reo wwe net tglanepcnaan Aer 
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Materials Progress 





with elongation of 28 per cent. The melting temperaturs 2,480 


degrees Fahrenheit 


Irradiation of Metals.—One of the new approaches to the de- 


as 


velopment of alloys is through irradiation. In the case of 

tics, irradiation is used to cross-link the molecular chain, adding 
strength and hardness to the plastic. In metals, irradiation was 
first studied in order to note any deterioration that might be 
caused by radiation, but it was observed that improvements 


might be made in metals by controlled radiation. The subject 1s 
still in its infancy, and much work may be necessary betore any 
tangible commercial results can be attained. [It has been noted 
that limited irradiation increases the hardness and strength ot 
metals, narrowing the gap between yield strength and tensile 
strength, much in the same manner as cold work 


Irradiation may also displace atoms in the 


new atoms, and it may expand the crystallographic lattice ot a 


metal, though this may be by the accumulation of fission prod 


It 1s too early to 


but it is a 


ucts or actual mutation say what may be ac 


complished by this method, reasonable conjecture 


] 


that, under controlled radiation, elements may be mtroduce mto 


a metal structure in a manner not possible by alloying 


Metal Fiber Sheets.—The 4rmour Research Foundation, ( 
cago, Ill. has a new type ot structural sheet made by ting 
metal fibers and sintering. The high-strength porous metal sheet 
thus made are being tried for reducing turbulence of air move 
ments over airfoil surfaces for shorter take-offs and greater t 
But Westinghouse engineers already have demonstrated that t 
metal fibers of extraordinary strength can be produced by spe 
cial methods, and it is not outside the range ot possibility that 
these two separate approaches may be combine to xluce 
metals with some unusual properties 


Coal in Fuel Oil.—It is reported that a western railway has 


been experimenting with the addition of about 5 per cent « 
microfine coal to its fuel oil. The coal particles being ad t 
the oil are no greater than one micron im size, and they are 
duced by shattering with gamma rays. It is stated that t 
Btu cost of the tuel can be reduced only one cent a gallor 
will save $400,000 annually on the 40 million gallons of Dies 
oil used by this railway, besides the savings in storage al 
indling of a lesser amount of oil 


ae ' 
ndrich Company, Akron 


Irradiated Rubber—The B. F. Goi 


Ohio, has been working on a method of irradiating tires to vul 
canize them without the use of sulphur and heat. The rubber 1s 


irradiated with nuclear fuel elements to link the carbon aton 


the rubber molecules instead of joining them with sulp! 


l rubber will wear longer and 


Tests indicate that the irradiated 


give better resistance to deterioration 


The Fibri-V’alve Company, Portland, Oreg.., 


severe 


Titanium Parts. 
has developed a gate valve entirely of titanium for use in 
Che 6-inch 


or about 40 per cent less than a comparable valve made of stat 


corrosive conditions valve weighs only 60 pounds 


less steel. A 44 per cent saving in weight has been made in ex 
ducts by 
T he 3 


erates at pressures up to 400 pounds per 
Pump Company, Burbank, Calif., is using commercially 


pansion bellows for aircraft making the bellows ol 


titanium instead of stainless steel inch bellows op 


} 
square incl rhs 


pure 


titanium in its rotary pump shaft for pumping ferric chloride 


used for etching printed circuits. The shaft showed no corrosiot 


after more than 300 hours of operation while alloy steel failed 


within a short period 


Chromium-plated Titanium.—.\ational Bureau of Standards, 


working with the Springfield Armory, has developed a method 


adherent 


314 


of electroplating chromium on titanium to give a hard 


(Continued on p 
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TUNG-SOL 
HERMETICALLY SEALED 
ALLOY JUNCTION PNP 

GERMANIUM TRANSISTORS 


HIGH POWER TRANSISTORS 


Ratings(25°C) 





Typical Switching Application (25°C) 








Switching 





Switching Load 





Ve P< Ecc Power Current Power Gain 
TS612. |—40Vv.)15 Ww 14 V 26 W 2 Amps 24 db 
TS613 80 V.|15 W BV 32 W 2 Amps 23 db 
TS614 60V.;15 W 28 V 54 W | 2 Amps 29 db 





i 


These POWER SWITCH types are designed and tested 


tor low speed switching applications where high power 








1 
handling Capacity 1s required I mphasis iS given to efh- 
cient thermal design and 


tt’’ pulsed operation 


close control of characterisucs 
Signincant to “on-« 
Type TS176 1s a high POWER AT DIO transistor de- 
or Class “B power 
amplifiers. Emphasis is given to efficient therma 


signed for Class “A SEFVICe I 


| design 


high power sensitivity and low distortion at high cur- 


rent levels 


MEDIUM POWER TRANSISTORS 




















|(Ratings 25°C) (Typical Class B Operation 25°C) 

a ies eal Power Distortion | Power 

} Ve | Pe Ecc | Output | Max Gair 
TS616 —25V lisomw 12 Vv. | 500 MW 50%, 28 dt 
TS617_  |—25v./150MW| —12 Vv. | 500 Mw | 5% 31 dt 
TS618 [-25¥ ]somw 12 Vv. | 500 MW 5% 34 db 








These 150 milliwatt Transistors are designed and teste 
for medium power Class “‘A"’ or Class “‘B”’ audio appli 
cations. Close parameter control, particularly at 
collector currents, makes special matching within type 
classification unnecessary. The units are suitable 
for industrial control and switching applications 


high 
, 
aiso 


wide 


The Tung-Sol Transistor product line includes a 
variety of general purpose types such as 2NG3, 2N64 
and 2N65. Special purpose types are also available 
with specifications directed toward particular applica- 
tions. Improved high frequency transistors for computer 
and radio use will be available soon. 


SEMICONDUCTOR DIVISION 
Tung-Sol Electric Inc., 95 Eighth Avenue, Newark 4, N. J, 


STUNG-SOL 


ELECTRON TUBES - SEMICONDUCTOR PRODUCTS 
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Let the 4500 modern machine tools and the 10,000 experienced 
employees of the Jet Division go to work for you now. The tools 
and experience we have at work on components for jet engine assem- 
blies can produce forgings and machined parts for missile air-frames 
and internal mechanisms. 


Experience of the Jet Division includes the forming, welding, and 


machining of stainless steel, high-temperature alloys, and titanium. 
Complete heat-treating and testing facilities are available at the Jet 
Division. Development and engineering of any type of missile com- 
ponent can be handled by the Division’s engineering and test sections. 

Call today for a sales engineer who can discuss in confidence 
your missile requirements. He can show you how the Jet Division 
can augment your facilities to speed delivery, eliminate additional 
capital investment, break manpower bottlenecks. 





ORDNANCE 





PROGRAM WITH 


Stoel and High-Alloy Assemblies 


OF JET ENGINE COMPONENTS 








JET DIVISION 


Thompson Products, /nc. 7, 


CLEVELAND 17, OHIO 
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Materials Progress (Contd.) 





Can you coating that resists oxidation at higl 
temperatures and to provide a nongalling 
bearing surface. In order to avoid the 


use this 


oxide film that normally 


prevents 


m ee hesion of the chromium, the cleaned parts 
diversified are dipped in a solution of hydrofluoric 
and acetic acids, giving a coating of ti 


tanium fluoride. When the parts are then 


equipment 


placed in a conventional chromium bath 

. ? the titanium fluoride dissolves, permitting 
experience: the chromium to bond directly to the base 
metal. Adhesion is improved by heating 

the parts to S800 degrees Fahrenheit afte 


plating 





Titanium Screen Cloth.—Another new 


the 


REPRESENTATIVE =o» so-= om 
EMHART-BUILT Sosa 


osive applications. The screen cloth has 


application ot screen 





good service in_ the 


. given exceptionally n tl 
‘ pulp and paper industries. A ductile grade 


f ercially pure titanium is used. For 


ot comt 
the 10-by-10 mesh 
e Cartridge Processing ce used and 


Equipment 


In 





0.035-inch wire 


screen 


the 30-by-30 mesh. 0.016 


tor 


th wire is employed 


e Vibration Testing 


Machines Triglycine Sulphate.—A new ferroelec- 


tric material material that can be 

@ Precision Power Presses switched rapidly from one polarization to 
nother), which has some advantages over 

e@ Power Press Feeds and ascii (eis i, eMeiihiniihs giamiiilien 

Accessories RAS , . , 
( S, 18 trigivcine su ite developed 
2 " vt y elet ne , ries. TI 

e Automatic Threading and . on 
rvstals are grown ecasily and Cat he 


Trimming Machines 


sliced into thin sheets. They are chemi 


e Automatic Glass Container = cally stable and do not decompose when ex 

Manufacturing Machines posed to moisture or to the atmosphere, 

lik barium titanate The new material 

e Automatic Packaging oses its ferroelectric properties above 47 

Equipment degrees centigrade, but this curie point 

can be raised to 60 degrees centigrade 

e Materials Handling ler shananidlitcelt Cocaisian dail “nin: Tiiediiinanias: abiiehe 

Machinery in the crystal with deuterium (double 
veignt hydrogen ) 


e@ Multi-Positional Booms 


for Work Alof k k 
—— oft (Skyworker) New Magnetic Alloy.—The Bell Tele- 


e Water Distillation Systems = Pee Laboratories also have developed a 
Ww magnetic alloy, St mendur, whicl 





| meability and 


@ Noise Suppression is ¢ 
Equipment 


laimed to have higher 


| flux den 


The 


ower; ivsteresis losses it wher 


atcrial 


sities than any previous n 
@ Plastic Forming Machines ley contains 49 ner cent iron, 49 cobalt 
12 melted 1 


2 vanadium. It is a con 





trolled-atmosphere furnace rolled, and 
heat-treated in a magneti eld. It is 
highly malleal le il l cal he cold rolled 
from 0.090 down to 0.003-inch without 


.-. write or call 
SPECIAL 


If interested . 


intermediate annealing 


The maximum permeability is 66,000 at 


20,000 gausses, and the remanence S 
eee PRODUCTS 21,500 gausses The coercive torce 158 
2,026 oersteds. It is useful for transtorm 


MANAGER 


ers, magnetic amplifiers, and switching de 


vices Transformer cores made from the 
illoy tape give an output 30 per cent 
ter than cores mace from grain-orien 


Savings 


ted silicon steel, and thus large 
EMHART MFG. CO. ca } 1 n : nad ivht where 


HARTFORD 2, CONNECTICUT miniaturi 
314 


High-strength Fasteners.— Ihe Standard 


n 


Pressed Steel Company, Jenkintown, Pa 
is using Vasco-Jet alloy under the name 
of Hi Tm 900 for fasteners for super 


sonic aircratt in bolt diameters trom 


ches. Vasco-Jet is a high-strengtl 


to | in 


4 rd ino neti ] ] ley ] 
air-hardet re Structural steel develope 


by the Vanadium-Alloys Steel Company 


by modification of a hot-work die steel 
having a nominal composition of 5 pel 
cent chromiun 1.30 molybdenum, 0.50 
vanadiun 0.90 silicor 0.30 manganes« 


and 0.40 carbon. It can be hardened with- 


out distortior v air cooling. The bolt 


have a tensile strength of 220,000 pounds 


per square inch, a yield strength of 185,000 


inch, and an 


At 900 degrees 


pounds per square elonga 


tion of 10 per cent lahr 


enheit the tensile strength is still above 


170,000 pounds per inch. The bolts 


} ] I square 
are given a diffused nickel-cadmium-plat 
ing treatment for corrosion resistance it 
order to avoid the embrittlement of ordi- 
nary cadmium plating 


New Alloy Steel—A new alloy steel 
developed pecially for jet engine bear 
ings by the pr Steel Corporation is 


torm ot heat-resist 


int roller bearings by the Bower Roller 
Bearing Division, Federal-\Mogul Corpor 
ifto inder the name of Bower 315 The 
alloy contains 3 per cent nickel, 5 molyb 
denum, 1.5 chromium, 0.50 manganese 
0.30 silicor ind 0.10 to 0.15 arbon. It 
1S easily n rehined, and cas irdening 
gives a Rockwell C hardness of 60 witl 
good wear resistance. When carburized 
ind heat-treated it will recover its hard 
ness after being subjected to jet-engine 
operating temperatures, while other alloy 
steels soften permanently 

Solar Furnace.—A solar furnace de- 
signed by Arthur D ittle, In Cam- 
bridge, Mass which will provi le a cor 
centration of heat up to 6,000 degrees 


Fahrenheit, has a 60-inch parabolic mir 


ror with the reflecting surface coate 
with Stellite. For metallurgical work it 
has the advantage of instantaneous appli 
cation or cutting off of the intense heat 
and no danger of thermochemical acti 


trom walls as in ar 


Rolled Plate Production.—Confidence in 


the tuture of the light metals is expressed 








in the expansion plans for Alcoa's Daven 
port, lowa, sheet a plate mill. 7 

plant, largest facility of its kind in the 
world, can produce 36 million pounds of 


rolled plate a month, or 40 million pounds 


in an emergency The new equipment, 


160-inch 
a 24 


12 
costing 3130 


includes a 


mill 


million, 


hot mill, a 100-inch cold and 


million-pound-capacity foil-rolling mill. 
The plant already has a 144-inch rolling 


tapered sheet and plate 


tor urcratt Very heavy plate up to 6 
inches thicl 12 feet wide, and 60 feet 
long, cat ( rroduced on the new equiy 
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Materials Progress 





Aluminum Consumption he presi- 
lent of the Aluminun mipan f Amer 
wa is quoted as saying that the Unit 
States consumption of aluminum if 
production, imports and secondart 
sources tal S.000.000 ¢ 
1958. The use tret creasingly 
ward with constantly widening appli 
tions. The die-casting industry reports 
that close to 185,000 tons of a 
were used i¢ Castings last ve 
nother 15,000 tons used in makn 
base die casting totaling close to 10 pet 
cent of the 1 mary alumimnun ppl 

\luminum piping ts getting a tavorable 
wost with the construction of the 
est petrole so 4 talie 
built from the field Color to 
the tank far1 it Rio de Oro, 42 
through the jung The 40-toot sect 
of 6-inch pipe were furmished by / ; 

Vi tals ( pot ul ul wutomatic . 








ing machine for making a complet ‘ 
ith one pass al nd the pipe 17 se 
onds wa vy Revn S al 
Air ) t is « é 
that the £ cast g 
welding — the ght aluminum pipe 
Save a year WU nstallatior is cor ire 
Viti stec r n s \ s 
corrosion prote 
Plastic Valve.—An all-plastic lift checl 
valve tor rrosive liquids, in pipe 
rom one half to two inches 1S I vce 


gy the spring, are all made of 1 

ict-rigid vl ¢ oride Phe i 

merates at ‘ to 150 1 

cr sé ire 75 { ree | i ( 

Phe plastic bee service 

ind retai it ec alle S¢ i 
cycles 


Low Pressure Polyethylene. 








( nit « ( rporatiop Sa 
new W-pres ‘ wl vethyvlene \ i 
molecular w t above 750,000 and a 
nique re tructure which it claims 
will produce g of superior alit 
The new SP istic pipe of the O7 
bur Vanufactury mpany, Ora 
burg, N. ide of this material. 7 
Nping 1s r £ r in standar 
ipe sizes e-l to two ches 

mes coil leneths up to 400 et 
though it 1s d stiffer tha 
iry polye r e. It is free stress 
\ “ stand pressure 
oO ls per square incl is Ss 
( i resistance and il be 
sed lor ww ress i oume water 


Aluminum Cans.—One of the largest 
manufacturers of collapsible metal tubes, 
Ne wport Ark.., 


the production of 


1s 


} wor vectra Produ 





expects to go into 
num cans he seamless cans will be mack 


from solid slugs by 


in a singie operation 


the impact-extrusior process 
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gw Encased in amazing new metals, sky- 


splitting rocket engines blast across 
new thresholds of speed and space. 
Now from Lukens ~— alloy steel plates 
to wrap one of the highest thrust solid 
propellant rocket engines ever fired, 
the ‘Producer, developed and tested 
by Phillips Petroleum Company 

In Lukens “’T-1" steel, engineers and 
designers found the ideal material to 
confine the ‘Producer's’ special pro- 
pellants: an alloy combining light 
weight, toughness, and economical 


Helping industry 
choose steels that 


fit the job 





BIG PUSH... 
PACKED 
IN STEEL! 


fabrication. It’s another example of 
how Lukens, drawing from its wide 
range of special duty steels, provides 
materials just right for the job—essen 
tial in modern defense equipment 
Our illustrated booklets “Lukens 
‘'T-l' Steel” and “Clad Steel Equip 
ment” furnish more detailed informa 
tion on the Lukens family of products 


For your copies, or assistance on any 


specific problem, write Manager, Mar 
keting Service, Room 904, Lukens Steel 


Coatesville 


Company Pennsylvania 








CTION COSTS wir. 
= SHEFFIELD Adjustable — 
AIR GAGES 


for Short Runs and Emergencies 


SUCH AS: | 


Aircraft manufacturers, subcontractors Sudden need for process gages at the 
and job shops having limited production machines. 
uction. 


Accidental damage to a vitally needed Don't let any of these situations cause 
costly scrap, delays or embarrassing con- 


si purpose gage. 
Pra oe engineering change fusion in inspection, in the shop or in the 
involving part size. toolroom. A small investment in the 
A short xun of special parts for which adjustable air gages here illustrated is 
no gages have been provided. your best insurance against unpredictable 

Sheffield Cor x0ra- 


A mistake or failure in ordering the Production losses. The ; 
needed single purpose gages. tion, Div 14, Dayton 1, Ohio, U.S.A. 





In 5 minutes you can assemble, for precision The Airebore Gage be set ; ; Twelve Plunjet Adjustable 
, re a, Snap Gages cover a gaging 


@ spindle for ANY SIZE hole from ony diameter from 3” to 12” by means of a 4 a 
1” to 3°. No auxiliary equipment needed calibrator and gage blocks. No master rings range from 0° to 12°—Larger 
except conventional gage blocks—NOT are needed. sizes on special order. 


EVEN ONE MASTER SETTING RING. 


a > 


Four Self-centering Adjustable 
Spindles cover respectively the ranges of Available in 17 models t 
Yn" to Ks", Ke" to 7", Ze” to 1%" and 1%" cover the range "2500" te 
to 3”. All but the smallest can be set with 5.500". Up to 3.000” the anvil 
gage blocks. has an adjustment of %4"— 
above that, 2”. 





He SHERE TEED coysortiion 


uit lee Hike Gel me@Osurement for mankind 





Call Your Sheffield Representative for a Demonstration in Your Plant 














N.V. HOLLANDSE 
SIGNAALAPPARATEN 


Hengelo (O) Netherlands 







automatic 
radar 

| fire 
control 
equipment 














How )FDWARDS( Acree 











N= 
EQUALIZING VENT r 
RETURN AIR DESICCATION SX \, 
CHAMBER : . 


WELDED INTEGRAL ALUMINUM 


OUTER FRAME eae “= WELDED INTEGRAL ALUMINUM 









































INNER FRAME 

COMBINATION SPACER AND 

DEHYDRATOR TUBE ‘ALUM.) 
STAND-BY DESICCANT TO ALWAYS ze 

MAINTAIN REQUIRED LOW DEW 

POINT a DOUBLE GLAZED UNIT MOUNTED 
DESICCANT VENT IN FLEXIBLE VULCANIZED 

. -. i ENDLESS GLAZING 

gg te oh ge 2 N CHANNEL TIRE (SPECIAL COLD 

cident eho no RESISTANT R 

DEW POINT MUST ALWAYS BE : ESIS UBBER) 

MAINTAINED TO PREVENT 

FOGGING AND FROSTING é - 

4 a “1 - 4 

COMPRESSION AREA MAINTAINS on ; : 

EFFICIENT WEATHER SEAL wT 4 SCREWS PROVIDING PROPER 

. “on edges ——e COMPRESSION—STAGGERED TO 
INNER FLEXIBLE METAL GAS SEAL "4 >“ PREVENT THERMAL TRANSFER 
OUTER FLEXIBLE METAL GAS SEA q re 

en eee Si, a INSULATION STRIPS (FUNGUS- 

FRAME 


LATION GASKET (SPECIAL COLD 
RESISTANT RUBBER) 


Always Brilliant Vision—NO FOG—NO FROST 
At All Altitudes 
At Temperatures from +140° to —60° F. 












meet severest service requirements 





for mobile air-borne units 





HIGH ALTITUDE TEST 
Top window ir suur hamber, without pre 


Lower window 
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AIR FORCE 
CRASH TRUCK 






Edy 


Ww 









igh-altitude ee “i 


mDilie 






sHoP VAN 


CHINE 
- = high-altitude: 





ARCTIC SNOW PLOW 
CARRIER 


high-altitude 






RADAR-ELECTRONIC 
SHELTER 


awa 







at high-altitude 





Se eu my 


Typical Service Applications 


FOR COMPLETE INFORMATION:— 


THE O. M. EDWARDS Company, 
Syracuse, N.Y. 





New York Office: 
50 Church St., New York 7, N.Y. 


THE EYES OF TRANSPORTATION 
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Alfred J. Zaehringer 
ANY 
i UJ R i 0 S FE Aérodynamics.—The National Advis- which ends in 1958. Test programs undet 
ory Committe tor \eronautics reports Way call for nring the G.E. rocket first 
that its mt nose cone research consti then the G.E. plus the Aerojet unit, at 
tuted a major step in the advancement ot nally all three stages 
ballistic mussiles t was tour that a 
blunt nose reduces heat transfer to the Missiles First test of the 4tlas ICBM 
missile when reéntry is made into the at- ended in failure shortly after launchin: 
mosphere at very high speeds. Work had trom the Air Force missile test cent 
( been under way tor some five years on Florida. The big cigar-shaped missile 
* this problen Wit ly streamlined said to bk over 100 teet long Meat ( 
missile cones, air stagnation temperatures the other Air Force ICBM. the Tita 
of several thousand degrees l-abrenheit being tested at the Martin facility near 
resulted Denver, Colo 
Originally it was proposed to cool the The 7itan is described by some as being 
: < 73: missile skin artificially to prevent struct- ot more advanced design than the 4 
You can get DuKane amplifiers ' a , ri a ‘ 
# - . ural damage (dre allisti Missile 1or mt development is taking place mae! 
in quantity for any purpose in , - 22 " 
4 ’ Mabe I i ee example, called tor carrying a ton ot wa a $358 million contract. The Martin Con 
any size built to highest precision ; hy YN 
- : : ter to cool the nose nposing serious pany is responsible for the over-all s\ 
standards inherent in all Lier Same : Z <i } oe 
. : imitations on the payload-carrying char em white \erojet-General is buildu 
DuKane products since 1922. aie o 4 ; A 
icteristics ror the IC fo MM theretore a the rocket power plant and Bosch Arn 
Reliable DuKane amplifiers are blunt nose cone was described as the best. Corporation and Bell Telephone Labor 
performing in many of the mili- ‘Intion to the problem of aerodynamic tories are at work on electronics 
tary’s toughest assignments... sting guidance 
evidence of the customer’s con- is dtieae: nee of atecietimmie eoneneets rhe Titan is said to be a 2-stage rocket 
fidence in DuKane Ss ability to NACA has fired some 3.000 models using vit} a 300.000 pound thrust first-stage 
engineer and produce quality les maces Chek ened of Gere rocket motor and a 60,000-pound-thrust 
. = ' . . . 
products on time, tests were with simple uninstrumente d de- second-stage sustainer. Range of the 100 
signs using rocket boosters. The NACA 000-pound missile is on the order of 5,000 
A 1-ounce ampli- a ds : 
concludes that these free firing tests are to 5,500 miles. Priorty of the long-rang: 
fier like this can : . , : : . - 
extremely practical The rocket method Air Force missile program cat r¢ 
“move a mountain . - : . 1 + ¢ wat . 219 101 
of testing is much faster than the old gleaned from the following: $1.2 billion 
of metal” ina ; ; , . sa) rs, 17) 
fashioned method of dropping models is going into w<ifias, /itfan, and j#or mis 
bomber control , 
trom aurcratt Firings were made from s1ies 
system. By con- . ‘ , . , ‘ ‘ : : . 
\\ allops Island, Va In the de elopment of an intermediate 
trast, DuKane has ‘ ’ / 
range MmuSSIileE there ilso has heen prog- 
built amplifying ‘ ~~ - eis o : ay ee 
Astronautics.—The second testing of a ress—and difficulties. The USAF Thor 
systems weighing - . 3 : cf . oe ‘ 
neuvard — satellite vehicl is taken 1,200-mile missile has been plagued by a 
well over a ton! } ' ° , 
place Marti ; rocket was fired series of failures on testing. However. a 
from Florida and reached a top s eed ot prototvm lupiter missile de veloped by 
, , a5 Shae hou he Army [Ballistic Missil renc las 
DuKane's dependable commercial electronic | 9.-U0 miles an hour tne = M e Agency ha 
} ‘ ‘ 1 nese 4 heen fired to a rane f 25 mil Tl 
products are serving industry, schools, hospitals The first-stage rocket engine for Van ce I é inge « 00 miles. The 
and offices across the nation! Details upon request! | guard has been completed by General upiter reached an altitude of 250-300 
— Electric Company. The function of the miles in this test. Meanwhile the Navy’ 
; ¥ . rst stage is to achieve near orbital height ship-laur hee IRBM j progressing, al 
~ Flexitone & Industrial and School ind to contribute about I “ cent report iV it the large ol rropellant 
Nurses’ Call Sound Systems of the required 18,000-miles-per-hour engine developed by Aerojet-General has 
“ speed. Meanwhile, the second-stage rocket been successfully static tested 
; has been delivered by the Acrojet-Gen Test work also has been going on witl 
7 ] r ti “hi ] ' wine i } > erinse-tvyt emicast me. 60S ‘ 
eral Corporation This latte engime 1S three 1S¢ VI nissiles ‘ "a ] 
Micromatic Sound Private Tele ° , P 
phone ‘ red ni “id-1ns } . S ( ha Mmtercontinent rang ” 
Slidetilm Projector aa owered by a nitric acid-unsymmetrical X \MI-64 h: te ental range a 
p-- SO TO  e e  O dimethyl hydrazine propellant combina- is Paginas by two large ran et engines 
tion Stage two will contribute the re- Each ramict weighs about 500 pounds ar 
| For information on DuKane's capabilities, write | lor . N WI t ite : . ~ ; , ‘ ‘ 
| Iin uining orbital altitude and about thirty produces about 50,000 horsepower. This 
1 DuKane Corporation, Dept. B-9 oa. vo per cent of the orbital velocity. Prog Nortl A merical Aviation missile us 
St. Charles, Illinois rape : , . or Was 
Same ; ; ress on the development of the third-stage three rocket engines for take-off. Further 
olid rocket also has beet reported development has beet stopped 
A - ———S ae ‘ “ . l 
| il | Recently an additional appropriation tor The Bomarc XIM-99 long-range inter 
| City State | the $39 million Vanguard satellite pro) ceptor missile will be produced in Seattle 
| | ect has been requested. Present schedules Wasl by Boeing under an initial $7 
Firm 5 : . ' ain : 
| call for a satellite attempt near the end million order The mar 1s also pr 
of the International Geophysical Year  pelled by two ramjet engines and i 
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NEW DEPARTURE 


STEEL BALLS 






Why Leading 
Manufacturers 
Choose New Departure 
Steel Balls 


Prompt delivery ... quality ... and quantity .:; 
to fit your specifications! These are the major 
reasons why leading manufacturers choose New 
Departure to fill their steel ball needs. 





Talyrond gaging graphs of ball sphericity and 


To assure that every steel ball ordered meets your surface finish give readings to within three one- 
eS : ses : 7 c a millionths of an inch, assuring product superiority 
most rigid specifications, New Departure performs hat eats vows Gat Gall oediatiom, 


its own metallurgical laboratory inspections, its 

own annealing and wire drawing operations. 

And . . . to process all orders readily, New Departure ball manufacturing facilities 
are maintained completely independent of all other production. This means that 
high-carbon chrome and stainless steel balls are quickly available in a complete 
range of sizes and specifications in quantities. 

In addition, New Departure produces balls of special materials such as high 
nickel-cobalt base alloys, tool steel, plastics, nylons and vacuum-melted materials. 
For immediate attention to your ball needs, write or call New Departure, Division 
of General Motors, Bristol, Connecticut. 


Send for Catalog SBC 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 





NEW DEPARTURE e DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
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Just one of 101 Stud Driver uses! 


No outside power source required— 


Anchor metal door frames to 
concrete or cinder block in seconds 
with the Remington Stud Driver 





0.9 +0." 
QQ 
> + * 5 
a:0,O. 


STUD S-21 














%" Remington S-21 Stud with 22 
caliber Power Load is recommended 
for the above no 
pre-drilling There’s a 
special stud to fit needs, a 
Power Load to handle the job. , 


Remington 
GU POND 


STUD 
DRIVER 
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application 
required 
your 





this cartridge- 
70 


There’s time lost with 
powered fastening tool! It sets 4” or % 
diameter studs in concrete or steel... up to 
six a minute, either size. Barrel change-over 
takes only 90 seconds right on the job. Over 
40 Remington Studs to choose from, plus 22 
and 32 caliber Power Loads scientifically 
graded to furnish exact power you need. Cuts 
costs, saves time on light, medium or heavy- 
duty fastenings! 

FREE BOOKLET tells how and where 
to use the Stud Driver. Clip and mail 
coupon today for your copy. 


moO 


ReminctTon 
STUD DRIVER 


Industrial Sales Div., Dept. 0 
Remington Arms Company, Inc. 
Bridgeport 2, Conn. 

Please send me your free booklet which 
shows how I can speed the job and save with 
the Stud Driver. 


Position 


State 


Rockets and Missiles (Contd. 
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plat form. Soot 
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ial presenta- 
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Another New and Bigger 
Forward Control Jeep’ Truck 


Here’s the bigger, more powerful, 7,000-pound 
GVW Forward Control ‘Jeep’ FC-170 Truck: 


@ Advanced Forward Control design! The same 
new, advanced features that made the Forward 


Control ‘Jeep’ FC-150, an immediate success. 


@ More cargo space on less wheelbase! A 9-foot 
flathed pickup box on a wheelbase only 103!'2- 
ine hes long! Bed is 27-inches from ground tor 


back-saving ease of loading! 


@ More efficient space utilization! Compare it 
with any other 4-wheel drive truck — only the 
FC-170 gives you so much cargo space per inch 


of wheelbase! 


@ All-time high for “big-load” maneuverabil- 
ity! The FC-170 is the only 4-wheel drive truck 
to give you “go-anywhere “Jee p maneuverability 


with a payload capacity ol up to 00 pounds, 


@ Other outstanding features! It's really a 
1-wheel drive truck — not a modified 2-wheel drive 
truck, not a conversion! High-torque Hurrican 
6-226 engine, time-tested and performance-proved 
* spacious Safety-View Cab + big wrap-around 

windshield + wide 63-inch tread for ground 

gripping stability in off-road travel + shifts easily 
into 2-wheel drive for highway travel + with 
power take-off, operates a wide range of special 


equipment from winches to belt-driven machinery. 


The newest addition to the 4-Wheel-Drive ‘Jeep’ family...ready for the bigger, tougher jobs! 


SPACIOUS SAFETY-VIEW CAB puts vou ina 
“Forward Control” position, gives you 


greater command of any driving situation, 
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EXTRA 4-WHEEL-DRIVE ‘JEEP’ TRACTIO 
takes heavy loads to off-road areas im- 


possible for ordinary vehicles to reach, 





ye ep/ Forward Contro/ 


emai] FO170 
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WILLYS... world’s largest manufacturers 
of 4-Wheel-Drive Vehicles 











Willys Motor 





LARGE DESIGNS? 


. 


SMALL DESIGNS? 


You Need the Special 
Advantages of 
Engineered Lubricants 


from ANDEROL 


Whether you are designing 
a giant installation or a tiny 
precision bearing—a Lehigh 
Lubrication Specialist will 
be pleased to recommenda 
special Anderol Engineered 
Lubricant to meet your spe- 
cific needs. Call on him 
while your product is still 
in the design stage. Re- 
gardiess of volume or re- 
quirements, Lehigh will 
engineer a special Anderol 
Lubricant to do the job. 


WRITE TODAY: 


For complete data and 
government specifi- 
cations. Our labora- 
tories are at your 
service. 

Write to Dept. 30. 


NDEROL 


ENGINEERED LUBRICANT 


Lehigh Chemical 
Company 
CHESTERTOWN, MARYLAND 
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ARMAMENT ELECTRONICS 


W.H. Van Vliet 





The cumula- 
Department of 
1956 


Military 
tive expenditures by the 
1950 


Expenditures. 


Defense during and through 


more than $15 billion 


1951 for 


for electronics are 


Iunds expended during fiscal 


electronics represented BY per cent ot de 


fense spending during that year. The first 


quarter of this fiscal year shows that 7.6 


per cent of military money went for elec- 


tronics and 9 per cent during the second 


quarter. Calculations indicate that current 


Department of Defense spending equals 
1 I ! 


nd in some exceeds detense elec 


Cases 


tronic expenditures during the Korean 


conflict 
Battery—An_ atomic-powered 


“several 


Atomic 


battery capable of years” con 


tinuous output of a nominal power of 20 
has been developed recently 
by Elgin National Watch 
Walter Kidde Nuclear 


It is the first item of 


microwatts 


Company and 


Laboratories, Inc 


this nature to be 


completely safe for personal use without 


special precautions. The battery uses the 


decay energy of a beta-emitting radioisc- 


an oxide of promethium 147, as its 


tope, 


source of energy. The beta particle emis 


sion is converted to light and the light to 


] 


electricity. Temperature ranges are from 


minus 200 to plus 212 degrees Fahrenheit 


Uses are anticipated in hearing aids, mini 


ature radios, etc. Undoubtedly, military 


use will involve test devices and equip- 


ment. 


Miniature Television Camera.—A sub- 
miniature television camera weighing only 
pounds with lens and 


? bv 5 


measuring 13 
im hes has been revealed by 
Lockheed Aircraft 
research department 


gedized 


temperatures up to 


Company’s electron 
The camera is rug 
withstand 
185 


and will operational 


degrees I ahren- 


heit. Used in engineering research and 


+ 


tests, the camera can safely see into areas 
formerly restricted by hazards and other 
the cz 


testing 


factors. At present umera is being 


flight where opera- 


be ol 


employed in 


tions in prototype aircraft may 


served safely and thoroughly 


Passive Radar.—A new technique de- 


veloped for airborne surveillance and 


mapping—passive radar s essentially a 


brid between radar and infrared and 


incorporates radiometry techniques origi 
illy developed for radio astronomy. Sys- 


of this nature detect electromag 


etic energy radiated by all objects above 


absolute zero, similar to infrared energy 


longet » micro 


but at 


wave 


Wave 


region. Passive rad or radiome 


tric radar, has greater range than intrared 


and can spot targets that may elude in 


frared. Response time is slower, however 


High-Frequency Transistors.—Bell 


Telephone Laboratories have announced 


the development of a 5-watt, 10-megacy 


cle silicon power transistor. This new 


device may be used as an ampli 


cillator; it has unilateral gai 


of 20 decibels, and its collector efficiency 


40 per cent. It is expected 


steady improvements in packaging 


. j } ‘ 
processes and other eatures 


diffusion 


} } 


result in a highly relia 


is continuing. Bell | 


rie 


will 


manutacture urther dev 


ment aboratories als« 
tally produced germaniun 


have experimet 


transistors capable of operating at trequen 
cies as hig is 1,130 megacve 


] 


also 


fusion process ts usec 


tion of the germanium transistor 
Automatic Carrier Landing System. 
Bell Aircraft 


automat 


recently demonstrated 
system it 
The s) 
tem is a coml ined radar radio, and com 
puter. The 


by the rad: the 


landing 


irrier 


veloped for the Bureau of Ships sys- 


uircraft to be landed is tracked 
computer determines 
how the airct should trathe and 


make its 


mits this inf 


enter 


ipproach, and the radio 


tr il S 
rmation to the airplane The 
uted 


radio in the aircraft 


] 


receives com] 
informatior passes it to the autopilot 


1 . ‘ 1 ' 1 


} : 
which controls the plane according to ti 


computed nstructions tron the carrier 


UHF Transceivers.—Latest Navy air- 
aft will be equipped 

ARC-52 ultra-higl 
an The 


\RC-27, also 


ceiver Some 


with the new Col 
Irequency trans 
AR¢ 52 will supersede the 
a Collins-developed trans- 
very late design features 


Tube 
55 in the 


are included in the new version 
Was decreased trom 


A RC-52 


ymplement 


’-27 to 41 in the 


Sun-sensitive Diode.—A tiny new elec- 


ronic eve tor 
by l ockheed 
Complete wit! 


the si 


n issile Ss has been de ve loped 
Missiles 


supply if 1s 


recently Division 


power about 


e of a penny box of matches. T] 


sun-sensitive diode reacts automatic: 


Many 


anticipated. [1 


direct rays of the sun of the 


uses 
1 
sun licator are 


stalled 


position 


i in unmanned vehicle. it wi 


sight the sun each time the missile rotate 


in space and note in which direction and at 
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OUR POWER-STEERED % 
SURE, POWER STEERING RIGS prrccle ——— 
MAKES THE JOB EASIER. } | 
BUT IT'S THE ADDED SAFETY 
THAT COUNTS MOST. 


EITHER WAY, 
POWER STEERING MAKES 
GOOD BUSINESS SENSE. 


The trend to power steering on truc ks 
is based on one very practical reason 
operators ¢ f trucks equipped with 


power steering have invariably found 


that the added safety and 
operating efficiency of their vehicles 
have demonstrated that power steer 
ing is indeed a sound investment. 
l'ruck drivers using power steering 
tension and _ fatigue 


greater 


report less 
normal driving and 
positive control that blocks road shock 
from chuck holes and prevents loss of 
control if the truck is forced out on a 
soft shoulder. 


appreciate the 


Bendix (e".S3 South Bend wo. 


AVIATION CORPORATION 





Once upon a time this was PREPAREDNESS 


Today it’s a different story. Even if we 
wanted to “arm to the teeth,” the cost would 
be prohibitive. Our security depends more on 
another kind of strength—armament tech 


nology. 


Members of the armed forces and industry, 
working through the American Ordnance 
Association, help build the ordnance skill 
and know-how so essential to national de 


fense in the atomic age. 


THE AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C. 


Armament Electronics (Contd.) 








what rate he diode will have many uses 
in armament electronics as well as com 
mercial applications 

Super Antenna.— The Navy’s new atom- 
powered carrier will be equipped with a 
5-story-high radar antenna system. Each 
of four such antennas will be built into 
the sides of the ship's island. These art 
nonrotating and will reflect pickups to a 
central device within the control stat 
Double the normal range is expected. A 
continuous picture of the area, ships, 
clouds, aircrait, and land formations tar 
beyond the present radar limit of 300 


miles is expected to be realized 


Reliability.— Maj. Gen. David H 
Baker, Director of Procurement and Pro 
duction, Headquarters \ir Matériel Con 
mand, recently emphasized the concern ot 
the Air Force in reliability of weapon 
system components. He stated that ther 
will be no letup in USAF’s ever-growing 
emphasis upon reliability. Armament elec 
tronic components torm a large part 
an Air Force weapon systems and of ne 
cessity receive a large portion of the cor 
cern over reliability. General Baker said 
“Perfectionism is mandatory if we are to 


protect the Nation.” 


Armament Control.—The Westinghouse 
\ero 13 armament control system is being 
supplied tor the Navy's Douglas 4D 
Skyray interceptor. The control system is 
packaged cylindrically and consists of 
radar, armament control computer or di 


rector, and an optical system. 


Radiation Tolerance.—There appears to 
be negligible difference in the radiation 
tolerance of germanium and silicon trai 
sistors, according to research spol sored 
by the Wright Air Development Center 
Initially, it was believed that silicon would 
be able to take higher nuclear 
flux level because of its tolerance for 


higher temperatures 


Army Missile Control Unit. 

roughs Corporation, under Army 

tract, has devel ped a new electronic ; 

aircratt control system which will anal 

air attack and defense plans. It is r 

ported that the system can perform 136,000 

mathematical steps in less than a second 
vides time of missile travel, prepara 

tion time, determination of effective range 

ind the kill probabil € mission. It 

] 


predicts the an attacking force 1s 


capable of delivering and anticipates the 


strategic value of targets and priority o 


target attack by the enemy force. The 
high-speed real time electronic digital 
computer developed by the Army Signal 


Corps Engineering Laboratories is the 


foundation of the system. 
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save critical materials . . . reduce costly machining . . . meet highest quality standards 


w Ordnance equipment —_ ies 


aircraft 
missiles 


Your most critical specifications can be met by Edgewater 
Sieel Rings—welded or weldless as required by the 
service. Formed accurately by modern methods, they are 
close to finish size as rolled. Weldless rings are rolled 
from solid steel blocks, in diameters from 5 to 145 inches 
Welded rings up to 48 inches in diameter are formed 
from bars extruded or rolled to shape. Both types can 
be made in a great variety of sizes and cross-section 
shapes, as shown at the right. Being accurate in size and 
cross-section, Edgewater Rings save costly material and 
machining time. 


Edgewater Steel Company 


P.O. Box 478 * Pittsburgh 30, Penna. 
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The rivet that rides the hot seat 
of the F-102A Delta Dagger 


How Convair solved a red-hot fastening problem 


with Du Pont Aircraft 


Convair had to find a blind fastener 
that would give dependable service 
at elevated temperatures. 

They found that Du Pont High 
Temperature Nickel Rivets solved 
the problem—fastening the asbestos 
edge gasket on the access door in the 
shroud for the afterburner assembly 
of the F-102A Delta Dagger. 

But that’s only part of the story. 
Here are some other important rea- 
sons for Convair’s choice of Du Pont 
Rivets. 


e Fast Setting—One man, working 
from the head of the rivet, can easily 
set 20-25 rivets per minute. 


e No Refinishing—-There’s no need 
for cutting, trimming or buffing after 
the rivets are set. 


e Wide Grip Range The wide grip 
range permits the use of one rivet 
size for fastening varying material 
thicknesses. 

e Positive Holding Power— The riv 
et shank expands to fill the hole com 
pletely, insuring tight joints. 


Blind Expansion Rivets 


APL 
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ar” 
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5, 
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Final inspection shows that Du Pont Rivets 
have firmly secured the asbestos gasket around 
the access door in the shroud for the after 


burner 


Find out how Du Pont Aircraft 
Blind Expansion Rivets can solve 
your fastening problems. Call your 
Du Pont representative or write: 
E. I. du Pont de Nemours & Co. 
(Inc.) , Explosives Department, Wil- 
mington 98, Delaware. 








DUPONT AIRCRAFT BLIND EXPANSION RIVETS 


A Product of Du Pont Research 


BETTER THINGS FOR BETTER LIVING... 


THROUGH CHEMISTRY 
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The Army’s “One-two” Punch 
Secretary of the Army 
Wilber M. Brucker 
THE general 
nitions both to our own forces and thos« 


ot a 


availability of nuclear mu 


resulted in a 


weapons with 


potential enemy has 


major shift of emphasis to 
a nuclear capability. The graduated variety 
[ the Army’s arsenal today 


weapons carefully tailored to its needs 


gives it the means of applying at any spe 


cific point, at any precise moment, the 
exact amount of force required, from the 
silent thrust of a bayonet in the hands of a 
determined combat soldier to the burst ot 
in atomic missile 


We are not 


preparations for an 


concentrating exclusively 


upon atomic war 


Howe ver, if we are forced to fight, we will 


not hesitate to use atomic weapons whet 
ever circumstances impel that choice 
The 
+} 


ability to fight with atomic weapons if ‘ 


Army has a “one-two” punch—the 


situation demands it, or the ability to resist 


local aggression without the use of atomic 


force. This is a vital element of our na- 


tional power to d r aggression and t 


prevent the outbreak of a tragic global 


conflict Mor 
might have to fight, large or small, that 


one-two punch would be an 


in any kind of war we 


eover 


indispensable 


key to victory 
Just a few years ago many students of 
strategy and economy said that we could 


afford either an atomic Army or a conven 


tional Army—but not both. In creating our 
powerful, streamlined, mobile Army we 
have achieved what was thought to be in 

} 


1 1 } 
possible. Scrence il d tech ology combines 


the atom ar le and gave 
neets both r« 
quirements 
With the 
idapting 
technology of war, the Army 


it has displaye d 


every advance in thx 


has built 


around the ew missilerv a new torce 


ition, new in mobility, ne 


tions, and with a 


new in organi 


— 
In communica new dua 


capability 
There is one 


' ° ’ 


irsenal of our mi 


element in the mighty 


itary strength whicl 


takes precedence ibove all others as the 


chief guarantor of our security. I refer to 


the devoted men and women who wear the 


\merican uniform. They constitute the 


foundation of our defensive power. Of 


what value are the best weapons that sc: 
ence can devise unless they are in the har ds 


of trained and courageous fighters, imbued 


vith high morale and an indomitable spirit 


\fter : 
timate 
Irmed For 


ill 1s said at d done, man is the “ul 


vidress 


weapon.” From mt 


es Day 1957 
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Solar Advanced Technology 





Gas turbine ground support 
unit starts giant jets in seconds 


ADVANCED JET BOMBERS, like this Convair 
B-58 Hustler, require a powerful source of 
compressed air to start their high-thrust 
engines. Solar advanced technology has 
helped solve this aviation problem with 
mobile, portable gas turbine units that 
supply large volumes of compressed air 
as well as shaft power for electric and 
hydraulic adaptations. 

The new unit, powered by a Solar 500 hp 
Jupiter® engine, offers many advantages 
over conventional ground support units. It 


is portable and lightweight, easy to main- 


New “Solar Advanced Technology” facilities brochure is of value to vou 


tain, starts instantly under severe temper- 
ature extremes and can be operated on a 
variety of fuels 

In addition to aircraft ground sup 
port, Solar gas turbines can be used for 
emerge ncy and auxiliary power r genera 
tion, pumping and mechanical drive, boat 
propulsion and many othe I ipplic ations 
requiring a compact, efficient source of 
power. For more information write to 
Dept. D-65, Solar Aircraft Company, San 


Diego 12, California 








SOLAR 


AIRCRAFT COMPANY 


ENGINEERS WANTED | 
funstte hallenging ’ 


with §S r! Write for 








Write for it 


DESIGNERS, DEVELOPERS AND MANUFACTURERS + GAS TURBINES + AIRCRAFT AND MISSILE COMPONENTS + BELLOWS + CONTROLS + COATINGS + METAL ALLOY PRODUCTS 


September-October 1957 








le Lie 
[RADAR] 











mite: Gee new things 
water, “and by are happening at 
HOFFMAN ELECTRONICS 


Out of advanced electronics 
research and development at 
Hoffman comes an entirely new 
concept in ground radar. Still 
under wraps by the Military, this 
unusual and practical Hoffman 
development applies revolutionary 
techniques to solving complex 

wv SS Issued February 26, I roper moment weapons systems problems. 


Corben Elininacer.—U. S, Patent N Hoffman’s extensive experience in 
£2 gtr designing, developing and 

se) , se saan producing radar for airborne and 
shipboard installations laid the 
groundwork for this exciting new 
electronics development. In radar, 
as in other vital military and com- 
mercial fields — countermeasures, 
navigation, weapons and com- 
munications systems — Hoffman 
continues to produce the pattern 
for progress in electronics. 





and In a dynamic industry where only 
10 20 otviiesetios , mee nce of change is permanent, exciting 

ns ze (bee DE IS ES eras eye things continue to happen 

ry : at Hoffman. 


“ 











Fig. 1. Ring 10 slips as balloon inflates. 
PHYSICISTS * ELECTRONICS AND 
ELECTRO-MECHANICAL ENGINEERS 
Significant new developments at 
Hoffman in the fields of navigation, 
VLF, HF, VHF, UHF, radar, ECM, 
weapons systems and semiconductors 
have created important positions for 
scientists and engineers of high 
calibre. Please address inquiries to 
Chief Engineer. 


© Perea No 2, MY 26, 1987, to Emmest M. Kane: This an 


Life Preservers. 


r 


crib ‘ Saving apparatu onsist pinging oO O o cu 
ing of a deflated envelope which is in h act of the air on landing HOFFMAN LABORATORIES, INC. 
flated at the required momet meal ( S plan rs Iris u 3761 South Hill Street 
of a cylinder of compressed g e ap ing is Uy low of air also serv Los Angeles 7, California 
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“radar’s caught infiltration on hill four zero...” 


As at sea and in-the air, Hoffman-developed radar 
now gives our Armed Forces 
greatly extended capabilities for surveillance on the 
, battlefield. It's another outstanding example of... 


> ‘e 


Where exciting new things 
are happening in’ RADAR > 


etl 
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“<< —_ ~~. ‘ 
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Te 
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RESEARCH, 
DEVELOPMENT & PRODUCTION 


HOFFMAN LABORATORIES, INC. 


3761 South Hill Street 
Los Angeles 7, California 


WEAPONS SYSTEMS 
COMMUNICATIONS 

NAVIGATION 

ELECTRONIC COUNTER MEASURES 
RADAR 

SEMICONDUCTOR APPLICATIONS 







































Recent Patents (Contd. 





Oo level e aircrait and enable it to land 


These Oakite shortcuts at a slower speed by reducing its effe 


tive stalling speed 


speed your metal cleaning March §, 180, to Fedgar OW and 


tary the Na This invention describes 


emergency barrier to be mounted or 





uircraft carriers for arresting aircraft 

vhich are not arrested in a normal mat 
P 

1. Cleaning and rustproofing ner by the tail hook engaging the arresting 


V the 


: , , res. The barrier is actuated 
—in one washing operation, pee Padi pease 


heels of the aircraft breaking a photoelec 








° . e.° 7 ; . tric | m. so that the b ri S ised 
Oakite Composition No. 98 (used cold or hot in ric bean that the barrier is raised 
} t proper ment to miss he iircralt 
one-stage or two-stage washing machines) quick : ; 
a2). ; ! propeller or sse-wheel and ontact the 
ly removes cutting oils and chips and leaves a 
_ > , il landi 2 gear struts at i omt id 
thin film that protects steel against rusting be i aca 
icent to e Tuselage 
tween Operations or during temporary storage. 
be y ; , , , Aircraft Range Calculator. S. Pat 
Excellent for cleaning before inspection: the ae PP OEE feaned Ueerkh & 104 
é \ oS Me 1 ; 
re he 
metal is cool for immediate handling and the film an ihe rman. Assigned to Sve 
(too thin toattect measurements) prevents finger homes thet rl saan 
/ ’ / 1 us pate ce 
prints trom corroding highly finished surfaces. piles siatiataititeie: Weis umeeaetitiaies 
a : distance i i i cover by the 1 
One to manufacturer uses No. 98 in seven plants for : : \ 
; " avalial t 1¢ tanks 
cleaning and rustproofing brake cylinders, camshaft 
con ting rods, crankshafts, cylinder heads, flywheels, P : ee ce ss ' 
Shell Loading. S. Patent N 
h rods, tappets, wrist pins, etc. oe 
~O4 628 1 Varch 12. 195) {lher 
diel Y? } Ort lssiaqned 
a ae nie de I jques: This in 


2. Stripping pigmented paints— with no hell casings with liquid explosive ma 


need for pickling before repainting. Ee ee ee are 


a : P 
ressing each laver into a suitably shape 


; : . . stamp or presser foot. Thus the individual 
Oakite Rustripper saves money in paint shops sha isk ha eee 


] - - lavers are immediately cooled and a hig! 
by doing a complete stripping job in one 
“< : density of the charge is ensured 


operation. It eliminates extra pickling and 


‘utralizing to ren metallic pigment ™ : , 
neutralizing to remove the vw § Fire-control Apparatus. S. Paten 
phosphate coatings and rust that prevent suc yo 2750844 Iceucd June 19. 1956. 1 
cessful repainting. es Ae i eos ler 

sch Irma rporation This patent 


A television manufacturer says “We formerly took 25 
minutes t trip rejected cabinets, then had to pickl 





provides fire-control apparatus in whuicl 





to remove tarn d pl oatings. Today 10 the firing time for the guns is automati- 
minutes in Rustripper strips the same cabinet so bright cally advanced by an amount dependent 
and cl you ca llit from new. Eliminates pickle, upon the velocity of roll of the ship so as 
neutralize and rinses,” to compensate for the firing delay at that 


An auto parts maker uses Rustripper for continuou 


convevor lit tripping. “Cycle of 1 minute and 50 ‘i 7 ? , eye 

i I 5 Neutron Spectrometer.—l’. S. Patent 

seconds works like a charm stripping paint and inci- \ 50,4. Issued October 30, 1956 
dental rust from rejects and hooks.” ia ; — a 

. to WI”. I. Linlor and others: This patent 

relates to ar pparatus that measures the 





nergy level of neutrons produced fron 


various materials. The material is bon 





harded by charged particles from a cyclo 


FREE For full information write for booklets: 


“ J ) 4 } 
’ . wr here ( Se 1 1 
l. For Powe iy asners Jakile neutrons is electronically measured by 


emposition No. 98” ot OAKITE ! 
Compo. HiOn No. . Ol : comparing a signal generated when the 


ya et r¢ [ne Dé hortcul tn the 


ee tron. The time of flight of the released 


neutron is released with the signal get 





i - . 
hield of real finishing. erated by the neutron impinging on a cle 
} > 2 to p dist fron wimt « 
Addres Oakite | roducts, Inc., 34F Rectot a 7 ; ; oe ance = irot the " ' 
T , Exe ¥ Ulv ‘ clease The litferent signals ar meas 
New y ork 6, N, \ ‘ ble Address: Oakite — ms aimee sind 
ured by a coincidence circuit that causes * 


Technical Service Representatives in Principal Cities of S. and Canada 
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The design, development and testing of 
advanced ordnance products and sys- 
tems is one of the principal activities of 
the Research and Development group 
at Rheem Aircraft Division. The techni- 
' cal capabilities of Rheem in this field 
are evident in the extensive list of proj- 
ects currently being conducted for the 
military and their suppliers 
. . ¢ MISSILE WARHEAD SYSTEMS 
“a os ¢ FUZING 
e * EXPLOSIVE ORDNANCE 
2 & TESTING 


@, * MINES 
| ‘ ¢ GRENADES 
ry 's ¢ PRACTICE BOMBS 
4 Rheem Ordnance Engineering is pre- 
pared to conduct complete programs in 
the field of ordnance systems including 
© concept 
e systems analysis 
e development & testing 
e prototype 
© production engineering 

















Ordnance research and engineering is 
complemented by the production facili- 
ties of the Aircraft Division of Rheem 
Manufacturing. Numerous ordnance 
products and systems are currently in 
production. 
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i Super Nike warhead 


The Rheem developed 
system being tested on rocket sled built by 


Rheem 


? 


Engineers: join Rheem in challenging te 


nical work! 


RHEEM MANUFACTURING CO./AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 








Transistorized radio receiver trans- 
mitter completely concealed in 
helmet has up to 5-mile range. 


7 


“Telemite,” smallest TV camera, 
features newly developed RCA 
%-inch Vidicon tube, size 1%"’ 
x 2%"' x 4%"', weighs about 
one pound. 

















FRONT-LINE STORY 


Seen and heard at Command Post by means of world’s smallest 
TV and Radio Communication facilities 


The soldier you see carries the new RCA 
one-pound, postcard-size ultra-miniatur- 
ized TV camera connected to a miniature 
TV transmitter on his back. Concealed 
in his helmet is a complete radio receiving- 
transmitting set weighing only a few 
ounces. He is one of several similarly 
equipped men covering the battle area 
from a number of positions in the air and 
on the ground. 


At the command post the troop com- 


mander SEES enemy movements on tele- 
vision screens and HEARS first-hand 
reports. Their resulting immediate con- 
trol of the situation is based upon accu- 
rate, instantaneous first-hand knowledge. 


In achieving this miracle of miniaturiza- 
tion, through the use of transistors, 
printed circuits and the latest electronic 
technology, RCA has again made a major 
contribution to the industry and all our 
armed services. 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 


Tmk(s) ® 


CAMDEN, N. J, 











When Napoleon III saw the first aluminum bar at the Paris Exposition . . 
in 1855, he wanted the French Army equipped with lightweight r ‘ 

aluminum helmets and breastplates. The metal was too expensive at 
the time—$17 per pound—and Napoleon had to settle for a set of 
aluminum tableware. He had the right idea about the value of aluminum 
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for ordnance, though; today no modern military force could move 


without help from strong, light aluminum materials, 








Alcoa Imagineers Aluminum for Defense 
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WE KNOW ’ 





THERE'S ALUMINUM 














IN HALF THE 








WORLD'S REACTORS 











We know that 69 of 142 nuclear reactors already existing or “a 
definitely planned use vital aluminum parts. We lack specific x 5 
information, but we suspect that a great many of the other 
reactors put aluminum to work, because it does so many 
nuclear jobs so well. 

Aluminum helps make control rods of excellent quality. It 
serves satisfactorily in non-core structural parts and is efficient 
as a fuel diluent. It stands up well as core structural material 


and it makes top-quality cladding for fuel elements. Boral, a 





new Alcoa product, combines aluminum and boron carbide to 
form a superb material for absorption of thermal neutrons. 
It stops neutrons 100 times better than concrete where the 
neutrons are of thermal energy. 

The qualities born in aluminum—it is ductile, easily fabri- 
cated, possesses high thermal conductivity, is inexpensive, 
light weight, corrosion resistant — make it ideal for both 
mobile and stationary reactors. Radiation studies of aluminum 
reveal no deleterious effects. Boral samples exposed to the 
X-10 pile at Oak Ridge for 14 months suffered no serious damage. 


If you are bidding on nuclear power installation or general 








military ordnance requirements, Alcoa can help you with 


ALCOA © 
ALUAAINUAA 


ALUMINUM COMPANY OF Amemca 





counsei on aluminum applications. It will pay you to talk 

over your problems with the most experienced company in 

the field. Write ALUMINUM COMPANY OF AMERICA, 850-J B 
Alcoa Building, Pittsburgh 19, Pa., or contact your nearest : 

Alcoa sales office. 
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Avco makes things better for America... 


Aveo 





Avco today 




























Avco’s Lycoming 
powers 
new directions 


in flight 


Now, in the lungs of Lvcoming’s advanced turbines d oped 
under the sponsorship of the U.S. Army and U.S. Air Force 
the gas turbine principle finds new usefulness for riety ol 


militarv and commercial aircraft applications. New vei 


take-off and landing planes helicopters, and othe 

aircraft are capitalizing on the design advantages o cn ng s 
low-we vht, high-perlormnance P53 na P55 turt 

compuacthess, versatility, cause Of mamtenances ruggedness 

long life, and low production and maintenance costs. Lycoming 
growing turbine tamiuly offers government and indus 


centralized source of turbine power in the 800 to 2000 hp: 


THIS IS AVCO 


Aveo today ts a diversified organization whose products 
includ ureratt powe! plants ind structures, clectrol s jor 
defense and industry, and speci ed home and farm 
equipment. Aveo’s divisions and subsidiaries are: 


Lycoming (merical Kitchens Crosley... New di 
zee Flow Research and Advanced Development D 


Crosley Broadeasting Corporatio Moftfats, Ltd. ( 


for advancement can gro th Avco. 


Avco Manufacturing Corporation 
420 Lexington Avenue, New York, N.Y. 








NORTHERN 
ORDNANCE 
INCORPORATED 


SUBSIDIARY 


NORTHERN PUMP 
COMPANY 


x“ «x * 


MINNEAPOLIS 
MINNESOTA 


Phd gs 


PRIME SUPPLIER TO 
BUREAU OF ORDNANCE 
U.S. NAVY 














Gurley Standard Binary Code Discs 
Now Available in Four Versions 


~ 





Gurley, manufacturer of the standard binary code disc for the 


electronics industries, is now able to supply four versions for use 
in either photo-electric, magnetic or contact types of pickups. 

Containing concentric zones of information in the gray (re- 
flected) code, the Gurley discs contain alternate clear and opaque 
sectors. Thin annular rings separating adjacent zones are opaque 
Varying patterns record up to 8192 bits of information (65,536 
on special designs! 


Four coatings are available photoengraver’s glue 


[ype T” 
with colloidal (black) silver, essentially grainless; “Type R” with 
etched metal coating, for reflectivity and transmission contrast 
Type M” with chemically deposited ferrous alloy possessing both 
magnetic and optical transmission contrast; and “Type C’’—metal 


bonded on glass for electrical contact use as well as in contrast of 


optical transmission. WRITE FOR BULLETIN 7000. 
W. & L. E. GURLEY * 533 Fulton Street, Troy, N. Y. 
GURLEY since 1845 








Cot. Grorce §. Brapy, consulting 
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Washington. D. C. 
Cor. Leo A. Copp, editor Orvnance, Washington, D. ( 
R. K. Smirn, editorial staff, OrpNANCE, W’ashinyton. D. ( 
Lieut. Co.. S. M. SMOLENSKY, envineer, Cambridge, Mass 


Carr. J. M. P. Wricut, (SN. (Ret.). naval ordnance engineer 
logistician, editor, Washington. D 


Rosert J. WaARFEL, contributing editor, ORvDNANCE, Washington. 
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Nuclear Weapons and Foreign Policy. By Henry A. Kis 
singer. New York: Published for the Council on Foreign 
Relations by Harper & Brothers. 455 pp. $5. 


Tu United States possesses 


pile of nuclear weapons rhis power, plus a strong econom 


nbelievable power In its stoct 


position, has given it leadership of the free world. The al 
pervading problem is how to use this power effectively in de 


fense against the Communist bloc 


Dr. Kissinger discusses the problem in great detail arm 
presents an approach that makes good sense, yet, at the present 
writing, may be too sophisticated for the American public 

The author does not clain to have all the answers. His book 
stems from the 2-year exploration of the problem by a study 
group sponsored by the Council of Foreign Relations undet 
Chairman Gordon Dean. The men comprising this group wert 
outstanding leaders in science, diplomacy, literature, industry 
and the military with Dr. Kissinger as study director—an et 
viable position for a writer 

The hopelessness of producing i sensible report to whic 
these thirty-four men would agree led to the decision to have 
the study director present the problem in a book based on his 
own research, analysis, and thinking 

In recent generations, the American people have stood strong] 
for peace and only entered into war mn the face of great provoca 
tion and with the determination completely to annihilate th 
enemy in all-out victory. There is no concept of limited objec 
tives or limited war in the national thinking 

Now the United States is in a dilemma where it is confronted 


'y a coalition with such power that an all-out war would lead 


to the complete destruction of ourselves and our enemies. In this 
position how can we use our power to conduct the necessary 


negotiations as leader of the free world with a cunning and 
ruthless enemy who has ably mixed power, psychology, and 
propaganda as he nibbles away the fringes of the free world 

From this background the author makes an excellent case for 
limited war, using nuclear weapons with discretion. as the only 
way to maintain the strength of the Western allies. Otherwise 
we will go under, strangled by our own unwillingness to contest 
Communist advances in the fear of the mutual unleashing of 
nuclear destruction 

rhe key to the problem is a well-coérdinated national policy 


Wherein our diplomats make it clearly understood that we will 
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all designed and built 
by FRUEHAUF 
for the armed forces 


The versatility of Fruehauf’s engineering 
staff — and the scope of its production 
facilities — have proven extremely valu- 
able both to the U. S. armed forces and 
to defense weapons contractors. Fruehauf 
has designed and built a host of launch- 
ers, housing structures, electronic shelters, 
missile containers, and dollies—fast, effi- 
ciently and at substantial savings in cost. 


FRUEHAUF 


= cube DIVISION 
7 «a 


10983 Harper Avenue, Detroit 32, Michigan 
5137 S. Boyle, Los Angeles 58, California 





Douglas Missile 
Handling Dolly 


Ryan Vertijet 





LATEST FRUEHAUF AVIATION PRODUCT 


Fruehauf Cole-Vac Airfield Vacuum Cleaner .. . 
developed with the cooperation of the U. S. Air Force 
by Coleman Engineering Company to clean up to one 
million sq. ft. of runway per hour. 


roshout frie Company 
FRUEHAUF/COLE-VAC DIVISION 
/ ——— 


Los Angeles 58, Calif. 





Detroit 32, Mich. = 





Launching Platform 









Chance Vought Regulus | Launcher 
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Martin Matador Launcher Chassis 
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fight or are ft tng a linuted war al 
] i ( t | COTA] 
i tat i imca \ Wal 
+ } i ut 
‘ t ! “« prepared to take 
‘ te ‘ vit well-organizee 
- ! gv torces to at 
NICE ectives. They must 
! t ‘ \ ti ! 1 ‘ ( 
ct \< Tt ( A ‘ 
t i t if i t 
Thus ur wer ¢ ive impetus t 
( “ VY rather i if yze it.” \ 
the author says further, such a policy wal 
require t eeducation to obtan 
ublic orta iron nerves to carry it 


Guns on the Early Frontiers. A History 
from Colonial Times 
through the Years of the Western 
Fur Trade. By Carl P. Russell. Berke 


lev, Calit. 


ol Firearms 


University of Calitornia 


Press. 395 pages $x& SO. 


Tul wthor, Ca | Russell, states 
that “it is the purpose of this book to 
lentify the guns that were used 
\merica during the era of eastern settle 
ent and the westward advance of tl 


excellent job 
time has 
people who 


cle sol wd used then ind depicted 


| 
The b cones ) ‘ 
indgzuns, al eve Ca ‘ tie \mer1 
frontier from the occupation of the 
N World to the 1840 Emphasis oO 
he arms used in the West during the first 
ult oF the teent ( tur 
Somewhat difterent types at models 
7 } r Teychizar 
t guns were preterre \ he india 
1 the mvadi vhite ma traders 


nd trappers used some of the more ad 


. ced guns as their personal arms. The 
Indian preferred short, light muskets of 
imple operation and = desigt while the 
ilitary used what was issued then 
Many ORDNANCE readet will he espe 
illy interested in the chapter on cannot 
ts use by both track the 


swivel variety up to 12-po heele 
guns and 24-pound howitzers were use 
it one time or note tie y river 
mat 1 the field t irapets of 
forts and trading t \lt u cal DI 
ore scld used e.seale hate 
they were nevertheless highly valuable 
hecause of their psychological effect 
the Indians 

(suns « the | rl Ir t 1 he 


very Mitormative ahd 
student of the 


WV ARFEI 


collector 


West ROBE! ] 


U. S. Firearms. By Maj. James E. Hicks. 
Hills, Calit.: Fadco Publish 


912.50. 


Beverly 


ing Company. 210 pp 


THIS book was first published many 


Vea 


able, but now, thanks to the author and 





pu er, the text is again presented at 
vill bring jov to the hearts of eC 
and stor ot \merica ca I 
the period 1776-1956 
\rmy Ordnance is tortunate t ive 
Ma H ( i iL ( CcTs 
> | + ; ] WwW t a nt \\ ' 
serve \1 ur ( cc Wo 


oteworthy, a some of them are 
to gor 1<¢ t uthoritative text 
Also worthy t ghest praise Ss the 
artist \ ‘ | rt Vvho epared Uw 
excellent drawings with which the volun 
is replete It he lithcult to " 
more ua t tha Major Hi 
to write the text 1 equally difficult t 
t t ent ind eticu S artist 
than Mr la t leserve thanks 
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We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





500 Fifth Avenue 
New York 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


Lexington 
Kentucky 
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ROKIDE”* Spray Coatings Protect 
the Widest Variety of Parts 


Some of 
many possible 
applications 


BAFFLE PLATES 
BEARING SURFACES 
CRUCIBLES 

METAL ROLLS 

FEED ROLLS 

NOZZLES 

PUMP SHAFTS 

GAS TURBINE PARTS 
DUCT LININGS 
EXHAUST PORTS 
THERMOCOUPLE TUBES 
THERMOCOUPLE WIRE 
GENERAL WIRE 
MECHANICAL SEALS 


The three types of ROKIDE spray 
coatings — “A” aluminum oxide, 
“ZS” zirconium silicate and ‘“Z”’ zir- 
conium oxide are hard, adherent, 
crystalline refractory materials. They 
can be applied to underlying parts, 
particularly metals, of a wide variety 
of shapes and sizes. 

Parts on which ROKIDE spray coat- 
ings are especially useful are those re- 
quiring thermal or electrical insula- 
tion ... refractoriness .. . resistance 
to wear or corrosion .. . high melting 
points excellent mechanical 
strength ... dimensional stability . . . 
relative chemical inertness. 

The coatings are proving their 
great protective values in a rapidly 
growing number of applications. In- 
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Applying ROKIDE Coating to pump shaft. 


cluded are not only the newer fields, 
such as the manufacture of missiles, 
ram jets, nuclear reactors, etc. In- 
dustry in general, including foundries, 
metal melting, heat and power plants 
— plus makers of automotive en- 
gines, electrical and electronic prod- 
ucts, heavy and light 
ceramics, and pumps are also 
safeguarding many different parts 
with these new Norton developments. 

Facilities for applying ROKIDE 
coatings are maintained at Norton 
Company, Worcester, Mass., and at 
its plant 2555 Lafayette Street, Santa 
Clara, California. 

For the latest ROKIDE Bulletin, 
write to NORTON CoMPANY, 748 New 
Bond St., Worcester, Massachusetts. 


chemicals, 








WNORTONF 


NEW PRODUCTS 


dilaking better products «+ « 
fo make your products better 





NORTON PRODUCTS 
Abrasives + Grinding Wheels 
Grinding Machines + Refractories 


BEHR-MANNING DIVISION 
Coated Abrasives + Sharpening Stones 
Behr-cat Tapes 


*Trade-Mark Reg . U.S. Pat. Of. and Foreign Countries 
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on the move? 

















send your new address 


Please notify our Circulation Department as soon as 


possible of any change in your address. Then you'll be 
sure of receiving A.O.A. publications as usual, and at 
the same time help your Association save on postage 
costs. Use the form below. Mail to: ORDNANCE, 708 
Mills Building, Washington 6, D. C. 


© CHANGE OF ADDRESS : 


NAME (print) a 


NEW ADDRESS 


STREET —s 


city ZONE STATE = 


rs 
% 


OLD ADDRESS ' 


(attach old address label if available) 


STREET 


SS Ee ma 
= 


a cITY ZONE STATE - 


a: oe a oe 
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Lincoln’s Commando. By Ralph J. Roske and Charles Van 
Doren. New York 


Brothers. 310 pp. $4.50 


Harper 





is 1k the stone that the 1 cl ect is the one 
mos eck tor certain conditions. This ts the biogr y of a 
man who experienced a forced resignation from Annapolis be 
cause he could not conform to the rules of discipline but who 
became one of the most commended ind decorated naval fighters 
of t Civil War 

) average in studies irg because OT poor eait Wil- 
liam Cushing stood lowest in ¢ ct in a class of thirty-seve 
But there ere men the Nav » could see that the irre 
pressible spirit that brought a low-conduct icle in atmos 








phere of regulated discipline might be useful in war, and in spite 
of a record of 147 demerits in one term and an official report 
General conduct, bad. Aptitude for naval service, net good. Not 
recommended for continuance at t \cademy,” 
Navy Gideon Wells, because of what Wells designated as his 
‘perseverance, enthusiasm, and zeal,” gave Cushing a rating as 


4 master’s mate in the Volunteer Navy 





Assigned to active duty in the Atlantic blockade, Cushing’s 
story reads like an account of the bold achievements of the 
English buccaneers. The Navy did not have ships enough to 
enforce an effective internationally legal blockade of the Sout! 
ern ports, and the deficiency had to be made up th daru 
activity 

It was said that daring was a ease with Cus , and the 
nodern “calculated risk” would have been scorned him. The 
chances he took in stopping blockade runners and capturing 


towns and forts went beyond all possibilities of “calculated risks 
ind his daring destruction of the ironclad ALBEMARLE with only 
a handful of men in a small boat and a handmade torpedo oy 
erated on a pole with strings surpasses any single exploit of the 


TS a 


der him. He was respected by 


Cushing’s men loved him, and one of his former teac 
Annapolis was proud to servs 


Naval officers, and Adm 


once bhack-dated orders in order to 


e regular Samuel Lee more that 
regularize some of Cushing’s 
irregularities. Admiral Farragut said that young Cushing was 
the naval hero of the war. Though not a graduate, Commander 
buried at Annapolis under a stone marked “Albe 
marle” and “Fort Fisher,” portrait is in Memorial Hall 


at the Academy Grorce S. Brapy 


Guided Weapons. By Eric Burgess. New York: Macmillan 
Company. 255 pp. $5. 


Pus book 1s an excellent source for the layman who wishes 
to know 1! 


ore than most people about the development of mis- 


siles and rockets and who would like to acquire a better under 
standing of the complexities involve 


Eric Burgess tells of the early World War II and postwar 


ents and brings the status of missiles throughout the 


orld up to date as of about the fall of 1956 Here one may 
find the types and limitations of propellants, brief explanations 


of the basic metl ods used in guidance and contr yl, the fabulous 





ng devices and computers that are used to obtain and analyze 


thousands of bits of information, and descriptions of all rockets 


ind missiles as far as unclassified information is concerned 


\n interesting sidelight to the book is the author’s recurring 
reference to security. For example, “Due to the abnormal se- 
curity regulations no details have been released of any British 


mii iles or test vehicles.” 


\s this indicates, there is a great deal of information released 


missiles, but very little is allowed to be printed in 


Great Britain on their missiles—a fact that is most evident in 





writer's compendium 


small point for the edification of American Ord 
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hand : versified 
ands...united yet diversified . 
Today, it takes more than a better mousetrap for the ~ E 
world to beat a well worn path leading to your door. J—-—~- 7 
Today, it takes the helping hands of diversified t \ 
industries united under one progressive management. ‘ ' 
...A management that has the background . 
to cut costs and step-up production, and . 
at the same time insure quality 
leadership for each and every product. \ 
... A management that utilizes the help of each : 
division—in getting the best from all divisions. a | ' 
..-A management with an attitude that 
fosters new markets and improved products. ~. = 
USI is such an organization—a dynamic group “| 
of divisions serving many industries where its SL 
products are accepted as the finest in the field. J fit 
An organization that is noted for its ability to == tay aii nt 
give a helping hand to any branch of industry. eg | a ge ee 
) |e ~“U 
a \ <ee io ta 
a L [ SS38835 |] Ph =, 
Jf m TT ES } | i-> - , 
7 } 1 — ~ ae ; } —™ — j 
/ Le SURES > i P 
. < i Fi —- — 
/ 7 ; = — 4 h., [= z 7 
j Ko ; “a =, Mtn 7 
j ee eg 
& wp —_ ™ “s/ A 
; mM! 2 ~ a A 
TL ae ci SA A 
eg Sa ~~ (A 7 


CLEARING MACHINE CORPORATION 
Mechanical and ydraulic metal-for 
presses and acce rit Plants at 
Chicago, Illinois, and Hamiiton r 


CHICAGO STEEL TANK COMPANY. Stee! tank 


of all sizes for 


ming 


Piant at Chicag lilinois 

AXELSON MANUFACTURING COMPANY 
Petroleum pumping equipment, m 
machines, engine lathes, aircraft 
Plants at Los g s and Mont 
California, and St. Louis, M ur 


CONDUIT FITTINGS CORPORATION. Sma 
P nd die 


lectrical part astings 
Plant at Chicag linois 
SOLAR PERMANENT COMPANY—Refrigerated 
bulk milk tanks and kware 
Piant at Tomahawk, Wisconsin 
ORDNANCE DIVISION. Maintains 
ordnance shell plant at Rockford 


KOPPEL (Philippines) Inc.—Distributor { 
eading agricultural and industria r 
and equipment in the Philippine | 


U. S. I. INTERNATIONAL. Exporter 





siiway € if 


and mach nery to all parts of tr Ww rid 
GARRETT OIL TOOLS INC.—Manutacturers 
of gas lift valves and other product 
mcerned with production, transm n and 
* : * ° distribution of ¢ Plar t 2 T 
If you would like specific information on the . : ae 
te : . a ae THER Senutactus 
USI products that are serving with distinction a - y — °°. oe — eres 


in your field, we invite you to write today. oil and gas. Plant at Azusa, California 

aa DESIGN AND MANUFACTURING CORP. 
—Designs and produces electron 
components and control systems for f 
speed aircraft and guided mis 


U. Ss. INDUS t RIES, Inc. Plant at Goleta, California 


250 Park Avenue, New York, New York —— yh Hy AY ped 


y in Puerto Ri repr nt 
agricultural and construction 





the industrial 


U 


machinery and equipment of | 4in 
American and fur - 


""A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’ 
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GUN BRUSHES 


also come from 


LLER BRUSH 


The long life of these rugged Gun 


Brushes can be traced to their Fullergript 
construction. Brush material is packed, 
into @ metal channel, solidly. This an- 
chored-in-metal design produces a brush- 
ing face of maximum density. That is why 
these brushes do their job thoroughly and 


wear for a long period of time. 


DIV.. 


INDUSTRIAL 
3585 MAIN STREET 


THE FULLER BRUSH CO., warTFORD 15, CONN 


HOW YOU SAVE... 


Getting Drier Compressed Air 


@ Save the cost of cooling water and you save the 





price of the Niagara Aero After Cooler (for com- 
pressed air or gas) in less than two years. 

Extra, for no cost, you get drier compressed gas 
or air for your process. You get better operation 
and lower costs in the use of all air-operated instru- 
ments, machines, or paint sprays. You save expense 
for piping, pumping, water treatment and disposal. 

Niagara Aero After Cooler cools compressed air 
Hl or gas (evaporatively) 





below the temperature 
of surrounding atmos- 
phere, with no further 
condensation in your 


air lines. 

Write for Bulletin 130. 

NIAGARA BLOWER 
COMPANY 


Dept. O-8 





405 Lexington Ave., 
New York 17, N. Y. 
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nance Association members ts the fact that the “Secretary ot 


Defence Svmposiun at wh Rear \dn ] H Sides spoke 
by Mz jurgess ¢ ize 205 of is book Was 
t nua dustrial Preparedness Meeting of the 

\ ) ince .\ latl ’ M. P. Wricu 


The O.S.S. and I. By William J Morgan. New York: W. W. 


Norton & Company. 281 pp. $3.75 


, , 
THis i in exciting and engaging adventure of the author, a 


\meri¢ vho 1 1942 is selected for ‘ thee 
trat ¢ ervices without knowing what it was. In short orca 
found mself overseas and assigned to the staft of Pen 
erle e secret British school for spies and 


saboteurs. What 


followed were many grueling training experiences, finally cu 

ating m a irachute drop, under disguise, into occupied 
France. Once there, he organized and trained a band of over 
00 guerrillas whom he led in action against the Nazis 

The S irt f the book Ive fascinating description t 

e realistic methods of spy training; the rest is filled with the 
ictions I Marceau \ 1M va , a resistance leader wil 

t sM ul made a whole province unsate for the Nazis 
STA y M. SMOLENSKY. 


The Italian Navy in World War II. By Comdr. Mare’ An 


tonio Bragadin, Italian Navy. Annapolis: U. S. Naval 


Institute. 380 pp. $5.75. 
COoMMANDE! 
sl the Me 


2 Bragadin’s history of the Italian Navy's ac 


tiviti literranean, the Black Sea, and on the igl 
z } 5 | 
seas ( ‘ 1939 and 1945 present ‘ tor Enelish f 
e first time. The book gives some eviously unknow letail 
" 
" corrects early misconceptions 1 Iitaliat ictic s vhict re 
] let . } 
sulted trom incomplete records 
te ’ emg severely Na ped \ ick Ola supp 
tue I es, ( mander | in asserts that discipline 
j 
t ere good 
| 5 ume 1s ortant t to the iva storial 
pbrary R. KOS i 


Nightmare of the Innocents. By Otto Larsen. New York 


Philosophical Library. 240 pp. $6. 


Moos) books on Russian prison camps have been accounts of 
personal hardships w empha umanity his story 
unusual it the author, a N egian who served eight veat 
na numb f the camps, has a natural aptitude for sociologica 
inalvsis S it s stor ut the timate stories of 
‘ ; vf - it lit ’ vlimpse to ‘ 
ninds a ictions of the Soviet functionaries who plan and sup 
Vise the 
Bad as conditions in the slave camps seem to be from thi 
West vie mount, thev are , the Soviet organi 
t \ 20-vear-old Besaral ) the author that she 
| 1 , yea ter! reterable to a ifetimne ol i collective 
f 2) ( lective ( t vere Ingher to get 
i above a e cou ta tre the ive cal 
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f ube f slave il incl «the MI\ 1) is 
, ‘ ethod for the cruitment Twenty-five 
ears rmal priso t to aikdhiers who wert take 
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reat advances in design... 


NEED THE ADVANCEMENT IN 


WEAR RESISTANCE PROVIDED BY 





FLAME-PLATING BY LInDE 





S 
Otratospheric altitudes . . . supersonic 


speeds ... extreme temperatures subject 

jet plane parts to almost incredible 

conditions of heat and abrasion. To assure 

perfect operation in all circumstances, bearings 

of hot air valves in the Starfighter are Flame-Plated. 

A tungsten carbide coating, applied by LINDE’s 

unique method, is the only material tried that 
successfully eliminated galling and provided a low 
coefficient of friction over the required service life of the part, 
With the part Flame-Plated, practically no wear occurred. 
This LINDE process is now a regular production procedure. 

Flame-Plating is LINDE’s special process for protecting metal 
parts from wear, abrasion, and fretting corrosion. Tiny particles 
of tungsten carbide or aluminum oxide are literally blasted onto 
the metal surface. Since the temperature of the part being coated 
seldom exceeds 400 degrees F.. there is little or no risk of changes 
in its shape or metallurgical properties. Flame-Plated coatings 
can be applied from .002 to .010 inches thick, and used as 
coated or finished to 0.5 microinches rms. Practically all metals 
can be Flame-Plated —aluminum, magnesium, molybdenum, T 
titanium as well as copper and steel. 

Your own design may be improved by Flame-Plating. Find out 
how, by writing for a copy of the booklet “Flame-Plating.” F8065, 
Address Flame-Plating, Dept. OR-9. Linpre Coupany, Division of 
Union Carbide Corporation, 30 East 42nd Street, New York 17, N.Y. 


In Canada: Linde Company, Division of Union Carbide Canada Limited. 
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Lockheed’s F-104A Starfighter 
the Air Force, is the most advanced airplane of 
its type. To give them the greatest possible resist 
ance to extreme conditions, bye aring surtaces ar 
rows) of hot air valves used in the F-104A are 
Flame-Plated with tungsten carbide. Flame-Plat 
ing provides the wear-resistant coating needed to 
withstand the high unit loading and temperature 
extremes jet plane parts undergo, 
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T/I trim fat from 


electronic 
systems your ‘birds’! 


TI-built guidance and control systems fit into extremely cramped 
quarters aboard many of the latest U. S. missile types. Using 
advanced miniaturizing methods and rugged TI semiconductors, 


Texas Instruments is playing an important role in the creation 
of missiles that fly farther and faster... with greater payload 
and reliability. 

Whatever the assignment, Texas Instruments is delivering pre- 
cision systems that save weight, space and power... including 
audio, sonar, radio, radar, infrared, and other systems for detec- 
tion, navigation, fire control, and communications as well as 
missile control. With a half-million sq ft of plant facilities in an 
excellent dispersal area and with over a quarter-century experi- 
ence, TI is prepared to build virtually any electronic or electro- 


mechanical system to the most strict military specifications . 


NOW AVAILABLE: Bulletins on TI- 
transistorized telemetering equipments. 
Write today to — 


TEXAS INSTRUMENTS 
INCORPORATED 


6000 LEMMON AVENUE DALLAS 9, TEXAS 
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godless Communisn 
our Western life 


GEORGE S 


Rockets, Missiles, and Space Travel. 
Revised Edition. By Willy Ley. New 
York: Viking Press, Inc. 528 pp. 
$6.75. 

Q@VER n ny years Willy Ley has 

earned well-merited acclaim fe 

hi; 


arship i researches on missiles 


rockets, and he has written widel 
the conquest of spac he curret 
ume is the latest revisio f a text ori 
nally published i 
sixth printing 

With Dr. Wernher 
has writtet 
With other 
contributed 1 ong 
the Moon” and s pace Fron- 
tier.” He was or of th rst to describe 
the charact ristic f the 2 missile of 
the Secor 

Speaking 
regret to 
who was 
our Arn \ 
War. We refer to C 
who ev ‘ y 1 
rocket researcl 
at the Aberdeen 
hetweet Worl 


a time 


BOOKS RECEIVED 
Brittle Behavior of Engineering Struc- 
tures. By Earl R. Parker. New York: 
ohn Wiley & Sons, Inc. 323 
High-speed Small Craft. Second Edi 


tion. By Peter Du Cane 


> 
( a) { Sf) 


phical Library, 
$15 
The Invasion of France and Germany, 
1944-1945. Vol. XI of History of 
United States Naval Operations 1 


World War I] > muel lot 2 1 


343 pp 
Modern Applied Photogra 


New Yor Phil 


phy. By G. A. 
ssophical Li- 
brary. 162 pp. $4.75 

Radio Operator’s License Q&A Manual. 
Sixth Edition. By Milton Kaufman 

rh hn F. Rider Publisher, 
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Power for the world’s mightiest weapons: 
ATLAS + THOR - JUPITER »- REDSTONE 


These are the names of the great 
new missiles of America 
systems of unprecedented speed and 
striking power. To feed their mon- 
strous thirst for power, a new kind of 
engine had to be created —an engine 
with enough propulsive thrust to 
drive tons of projectile in a colossal 
arc upward from the earth’s surface 
to the bounds of atmosphere, and on 
through space itself at thousands of 


defense 


miles per hour. 

The answer was the large, liquid 
propellant rocket engine. Only a few 
years ago ROCKETDYNE, directed by 
the Air Force, set out on a program 
to design and build these high-thrust 
propulsion systems—a job that meant 
starting from scratch, and writing the 
book as they went along. 

Today, RoCKETDYNE can report 
that the power for these revolutionary 


new weapons is ready. Engines for the 
Armed Services’ high priority missile 
programs are being built in quantity 
at two RocKETDYNE plants 
Park, Calif... and Neosho, Mo 
The possession of such weapons is 
of crucial importance to America 
Free men everywhere are entitled 


Canoga 


to know that the power for our major 
missiles is being delivered —on 
schedule. 


BUILDERS OF POWER FOR OUTER SPACE 


ROCK EE TpDpy ™Mm™ rE 


CANOGA PARK. CALIF. & NEOSHO. MO 
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TO MAKE A MISSILE TAKES 


Heavy, pressure-containing bodies of “birds” need know-how in 


metallurgy, machining and welding of experienced steel fabricator 


Missiles use steel to contain and di- 
rect the terrible pressures and tem- 
peratures generated by their fuels. 
That’s why an experienced steel fab- 
ricator like ALCO— intimately famil- 
iar with the problems imposed by steel 
— makes the best possible prime or 
subcontractor for missile hardware. 


Aico’s steel-fabricating experience goes 
back more than 100 years and in- 
cludes steam locomotives, many types 
of heat exchangers and pressure ves- 
sels, nuclear components and other 
items with problems similar to those 
encountered in missiles. ALCO engi- 
neers fill important committee posi- 
tions in technical societies devoted to 
steel’s metallurgical and welding 


ALCO 


problems. ALCO even produces steel 
at one of its plants to insure the top 
quality of its forgings and flanges. 
Production for defense at ALCO has 
included medium tanks, gun-recoil 
mechanisms and many other items, 
both on prime and subcontract. The 
combination of this experience in de- 
fense contracts and steel know-how 
is now at work producing the Army 
Honest John artillery rocket, com- 
ponents for the Air Force Snark and 
Navy Terrier missiles, and Talos 
launchers for the Army. 

Investigate Atco’s capabilities for mis- 
siles. Seven plants in five states, over 
$50 million inventory of machine 
tools for steel fabrication. 


ALCO PRODUCTS, INC. 


NEW YORK 


Sales Offices in Principal Cities 


Washington « New York « Atlanta « Pittsburgh * 


Los Angeles * San Francisco 


AIR FLASK for Terrier missile was produced 
under subcontract by ALCO at its Auburn, 
N. Y. plant. Unit supplies pressure for missile 
functions other than propulsion. Production 
required extensive steel metallurgy testing, 


and super-accurate machining and finishing. 


Cleveland « Chicago * St. Louis * Houston 
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EXPERIENCE WITH STEEL 


MAIN BIRD of Honest John artillery rocket is now produced in quantity by 
ALCO under prime contract. Steel unit posed problems in metallurgy, plate 


rolling and welding familiar to ALCO from its experience with pressure vessels 


ROCKET BOOSTER for Snark is similar to Honest John rocket, provides take 
Exhaust is angled downward to 


off boost for missile, is dropped later 
provide lift from gases. ALCO makes unit of steel under subcontract 


ALCO’s capabilities for 

re ut ned 
es it take to ma 
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TO SOLVE THE 


TOUGHEST PROBLEMS 
OF NATIONAL DEFENSE ! 





TOMORROW'S GIANT SUPERCARRIERS ... 


from design to launching in 
far less time...thanks to IDPS* 


‘Integrated Data Processing Sys- 
tems will save much valuable time 
in creating more effective weapons 
systems with greater striking power 
while conserving precious research 
and engineering manpower. 


Time is the most priceless factor 
in the equation of National Defense. 
It must be conserved. Highly com- 
plex engineering and administra- 
tive problems must be solved fast. 
Because of its fantastic speed and 


PHILC 


350) 


dependability, IDPS will be called 
upon to solve these problems—and 
many more—fast and right! 
Tomorrow’s giant supercarriers 
are but one example of huge national 
defense projects which will utilize 
amazing digital computers to cut 
engineering time to a fraction. 
Fulfilling the need for faster, 
more reliable and compact large- 
scale data processing systems, Philco 
is proud to present TRANSAC* S-2000. 





PHILCO Zraznacc* 
$-2000 COMPUTER 


Here is the world’s first all-transistor, 
large-scale integrated data processing 
computer ... years ahead in design and 
performance . another outstanding 
achievement of Philco research and 


engineering. 








At Philco, career opportunities are unlimited 
in computer, electronic and mechanical 
engineering. Look ahead ... and you'll 
choose Philco. 


*“T'RANSAC”— Trademark of Philco Corporation 
for Transistor Automatic ( omputer 


Government & Industrial Division 
Philadelphia 44, Pennsylvania 
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You can depend upon versatile 
NARMCO FORMULA PUTTIES 


In designing access doors for landing gear pods on 
the mammoth C-133 Military Transport, Douglas Air- 
craft Company’s Long Beach Division engineers faced 
a familiar structures problem... how best to attach 
critical fixtures to a sandwich component at points of 
high stress concentration. 

To anchor hinges to the severely contoured door 
required 40 through-sandwich attachments; the lock- 
ing mechanism required 20 blind attachments... 
and, in each case, it was essential that stresses be 
dispersed into the surrounding core. A laminated fiber- 
glass cross-stiffener also required a medium to disperse 
loads into the core. 

The design solution? Easy-to-handle, room temper- 
ature setting Narmco Formula Putties. Hinges are 
secured by nut and bolt attachments through plugs cast 
of Narmco putty which, in shear tests, outlasted the 
sandwich structure itself! Locking mechanisms aré 
secured by Shur-Loks anchored in Narmco Formula 
Putty and cross-stiffeners are securely attached to the 
core with these same high-performance putties 
In fact, every through-sandwich access door attach- 
ment on the C-133 utilizes strong, dependable Narmco 
Formula Putties! 

y Facing a sandwich attachment problem? Let 
Dougles C-133 Military Transport, the U. S. Air Force Narmco Formula Putties help point the way to an 
100,000 pound payload leviathan of the skies economical, performance-tested solution. 


STIFFLNING CHANNEL TO CORE ATTACHMENT 
CONOLON 50! 
INTERIOR FACE 
_ TYPICAL THROUGH ATTACHMENT 
Metat a LANDING GEAR POD ACCESS DOOR, C-133 OTT 
bettlt 


CONOLON $0? INTERIOR Se ee purty 
o oO 7 ANNE! 

SANDWICH FACE is nese, Po in 
ADWESIVE-NARMTAPE 102-45) TYPICAL BLIND ATTACHMENT 


PRIME-METLBOND 
2705-30) CONOLON 501 NARMCO FORMULA 3110 


EXTERIOR SANDWICH FACE purty 


Ke” STEEL NUTS 


. 
— Ch 
Gicas TAY cA AY % 
swownen cour AIF HIIA HIP lig WI Alumna Cont 
ee 
%" COUNTERSUNK NARMCO FORMULA 3119 CONOLON $01 EXTERIOR 
SCREW & WASHER purty SANOWICH FACE STEEL BOLT 
(SAME PRIME & ADHESIVE) SHUR-LOKS 


Write today for specific performance and fabrication 
dato on NARMCO FORMULA PUTTIES. Narmco tech- 
nical field representativ hroughout the United Stotes 


and Canada can assist 


problems quickly, effic 


NARMCO RESINS & COATINGS CO., Dept. S-6 600 Victoria Street, Costa Mesa, California. 


f Y ' isa rniiade 


Los Angeles 
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Weld Strength! Magnesium has 95% weld efficiency 


In the picture above, a small arc-welded magnesium bar is electric resistance (spot, seam or flash). Magnesium plat 

supporting a load of four tons. This is one ex imple of what thick can be joined by arc welding in one pass. It can ilso 

ve mean by “strong” when we say magnesium is light but readily joined by most any other method: riveting. bolt 

efficiency, the relationship between the ng, screwing, adhesive bonding and self-fastening devices 
} 


strength of the parent metal and i welded joint. is verv high { . } Ca] 
ese Tacts sp itlight just one of the many reasons magnesiun 


} 4 mesiun alloy late tensile strengtl 35.000 nsi } . 
AZS TE MAGNes! ‘= | : . qaoes a better iob nm manv tabri ited metal products For 


| welded joint tensile strength of 33,000 psi, or a weld 
pels ~ re ; aa ‘ more information, contact vour nearest Dow sales office I 


strong. Its weld 


NC 957! 
efficiency of 95 write to us. THE DOW CHEMICAL COMPANY, Magnesium De 


are welded. gas welded, or welded by partment Midland. Michigan Dept. MAI1403N., 


Magnesium can be 


YOU CAN DEPEND ON 
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WHICH OF THESE JOBS 


ELECTRICAL 
AND 
ELECTRONIC 


ENGINEERS 


with 2 or 

more years 

experience 
in: 


COMPUTER 
AND CONTROL 
ENGINEERING 

e Gyro Development 
e Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 
Network Design 
Inverters 
AC and DC Servo Motors 
Electronic Research 
Fire Control Systems 
Microwaves and Radar 

« Antennas 

« Beacons 

. Receivers 

« Transmitters 

« Pulse Circuits 
Digital Computers and 
Data Processing 


CAN YOU FILL? 


MISSILE GUIDANCE 
ENGINEERING 


velopment 
Servo-mechanisn 
Feedback Systen 
Analog Computer 
Military Specific 
f ectroni C r 
Magnetic and Tr 
Amplifier 
Netw rk De pr 
Inverters 
AC and DC Serv v 
Electronic Researct 


MA 
viissile © 


ntr 





MECHANICAL 


ENGINEERS 
with 2 or 
more years 
experience 
in: 


Inertial Guidance Systems 
Gyro Development 

Military Specifications 
>ervo-mechanisms 

Product Design and Packaging 
of Electro-Mechanica! Devices 
Fire Control Systems 





NUCLEAR 
ENGINEERS 
AND 


PHYSICISTS 
with 
experience 
in: 


Do you dare tackle tough problems? At Ford 
Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 


result, the engineer who meets this challenge 


NUCLEAR REACTORS 


e Control 
e Metallurgy 
e Physics 


e Instrumentation 





standards of our present engineering staff. Ow 
projects are too important and too complicated 
to trust to most engineers. What will vou do at 


FICo? That de pe nds on you! specific abilitic S 


receives the professional and financial rewards and experience. For details about the challenge, 


his work merits. Our qualifications are high, and environment, and opportunity at FICo, write 


we want to be sure you can match the high Philip F. McCaffrey at below address 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue ° Long Island City 1, N. Y. 


September-October 1957 
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FACILITIES—Chance Vought 
occupies 214 million square feet of 
modern plant facilities situated in 


of skilled manpower, and with ample 
manufacturing space, Vought is able 
handle quantity production with the world 
maximum quality control. Tools and 
equipment are modern and of suffi- and a now-building 
cient scope to handle the toughest jobs 
in a complex missile age. 


Chance Vought is making them right now... 





Texas. Close to a large pool 


The missile age belongs to those who can 
deliver the goods. Chance Vought has deliv- 
ered...for through the highly successful 
Regulus [and the bold new Regulus I] projects, 
U.S. Missile Power has gained two workable 
“birds”, both capable of reliable high per- 
formance under a wide variety of conditions. 


The experience gained by Vought missile 
engineers on the Regulus J project covers the 
entire weapons system development. From 
the missile itself, to training aids, operational 
techniques and logistics, Vought-perfected 
procedures condition the missile for life in its 


RESEARCH—R & D progress has 
always been of prime importance to 
Vought. Both in piloted aircraft and 
missile systems, research and develop- 
ment people at \ ought have access to 
the finest equipment and facilities in 
including the only low- 


speed wind tunnel 


tunnel for advanced design research 
in hypersonic aircraft and missiles, 


build tomorrows missiles ? 


has the capable mindpower t 
pace to tomorrow, Ins 


missile engineering areas 


trols and aerodynamics, 
the Southwest 
Mach 5 wind 


the final product, 


military environment. The same complete sys- 
tems integration is now in work on Regulus II. 


Today, there is no other company that has 
such a backlog of working knowledge in 
complete surface-to-surface missile systems 
development. This practical experience won 
by Vought engineers is a realistic expression 
of a capability that turns R & D knowledge 
into useful “hardware”. Who will build to- 
morrow’s missiles? The dynamic successes 
of many years of missile experience tell you 


that one of tomorrow’s builders will be 
Chance Vought. 


OUGHT AIRCRAFT 


INCOR PORATE.O 
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TEXAS 





ENGINEERING — Tradition: 


strong in this vital area, Vought today 
ich important 
tronics, propulsion, guidance 
engineering teams have the expe 


ence to give systems development 


integration for the improvement 


1950 1951 1952 1953 1954 


1956 1957 1958 
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Available soon at lower prices 


ZIRCONIUM AND TITANIUM 





FOR INDUSTRIAL USE 


Now is the time to do some new thinking 
about titanium and zirconium. These metals 
with their many advantages will soon be 
much more ple ntiful at much lower cost. 
Reason: U.S.I. will be coming onstream 
shortly with a 10-million pound per year 
titanium plant AND a zirconium plant which 
will supply one million pounds of that metal 
to industry. 

Zirconium from the new plant will sell for 
considerably less than current prices. Here’s 
why: U.S.I. will use the most economical pro- 
duction technique ever developed for reduc- 
ing metallic chlorides a semi-continuous 
sodium reduction process. This process has 
possibilities of reducing titanium prices in 
the future as well. 

So think again about zirconium and tita- 
nium for industrial equipment. Remember 
that they are lighter than other metals —a 
pound goes farther. Remember that they are 
more durable than other metals—a fabricated 
product lasts longer. 

Write to Bill Greenleaf, U.S.I. Manager of 
Metals Department, for more information on 
these new metals from U.S.I, 





WHAT CAN YOU DO WITH TITANIUM 
AND ZIRCONIUM AT LOWER PRICES? 


In the future titanium sponge prices are ex 
pected to drop to about $2.00 a pound, with a 
corresponding drop in the prices of mill prod 
ucts. At these prices the exceptional strength 
to-weight ratio and corrosion resistance of 
titanium can be put to work in the aircraft, 
marine, automotive, chemical and allied fields 

Or consider the eventual price of U.S.I. com 
mercial grade zirconium: an estimated $3.00 a 
pound for platelets and 2 or 22 times this 
price for the average mill product. This price 
will make zirconium practical for chemical 
equipment, marine equipment, food equipment 
and surgical metals among other uses. Zirco 
nium has light weight, high structural strength, 
excellent corrosion and heat resistance; and 
reactor-grade zirconium has outstanding nu 


clear properties. 











USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 


99 Park Avenue, New York 16,N.Y 
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Where do you stand 

on vour missile or air 

craft program? Do you 

have a new contract for radar, 
computers or guidance control 
mechanisms? Then let Atlas help 
you from pilot stage to production 


ethciency. 


Atlas design, production and meth- 

ods engineers, toolmakers and skilled 
mechanics are ready to work on your 
project on a job basis...as many men, 
machines and hours of work it requires 
and no more. Every modern, cost cutting 
tool, technique and quality control method 
is utilized. Atlas mechanical and electronic 


technicians thoroughly test your product 


Let Atlas help you in your program. We've been 
“precision-eering”’ on a contract basis for more 
than a quarter of a century. May we work for you? 
Write to us with your production and design prob 

lems... get your copy of the booklet “Precision 
eering Electro-Mechanical Equipment.” Atlas 
Precision Products Co., Philadelphia 24, Pa. 


(Division of Prudential Industries). 








exploring the universe: 


i SN ee No 


GENERAL OYNAMICS CORPORATION + 445 PARK AVENUE NEW YORK 22 N v 
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If men 

are ever to journey to the planets 

and the stars. 

we shall need to know years in advance 
the biological and psychological 

eflects of cosmic radiation. 

extreme temperature variation, 
weightlessness, 

meteoric collision, synthetic air, 
disorientation and illusions 

of space and time. first step into space 
New aerodynamic forms 

and new applications of atomic power 


mav within the next few vears 


make possible the sustained exploration 


of earth’s upper atmosphere 
that will tell us what we need to know 
before our first human step 


into space. 
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the enemy’s guided missile 


- 


a 
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Admiral. develops airborne ECM 


LOOK T0 Admiral FOR 
@ RESEARCH 
@ DEVELOPMENT 
@ PRODUCTION 
IN THE FIELDS OF: 


You can’t count on shooting down a 
guided missile. The only effective defense 
against it is some form of Electronic 
Counter Measures...devices that deceive 
or destroy enemy missiles short of their 
targets. 

Admiral has taken the lead in further- 
ing the high priority program to develop 


| 
| 
| 
| 
| 
| 
| 
| 
ECM. Advanced ECM developments now : 
| 
| 
| 
| 
| 
| 
| 
l 


URING 
o AND 
DECODERS 


LE GUIDANCE 


in progress at Admiral will serve many 
defense purposes. Resulting equipments 

TANT DELAY LINES 
TEST EQUIPMENT 


ENGINEERS. The wide scope of 


will be carried by aircraft for protection 
in hostile territory. At ground installa- 
tions, ECM will confuse enemy missiles. 

Inquiries are invited regarding 
Admiral’s capabilities in ECM and other 
forms of military electronics. 


Admiral. 


CORPORATION 
CHICAGO 47, ILLINOIS 


GOVERNMENT LABORATORIES DIVISION 
ORDNANCE 













for highly corrosive = 
fluids at pressures to 3000 psi 


specify 


STAINLESS STEEL 
solenoid valves 


features include: 


@ Packless, globe type, two-way, pilot- 
piston operation 
@ Full ported design—'2", %". 1", 142" 
sizes 

Highly corrosive @ 316 stainless steel construction for 


liquids and gases 
plus air, water and 
oil can be 
controlled safely 
and surely even 
at 3000 psi 

with Atkomatic 
Stainless Steel 
Solenoid Valves. 


maximum corrosion resistance 

@ Resilient valve seats for bubble-tight, 
leak-proof! seal 

@ Instantaneous or delayed closing speed 
as desired 

@ Single-wound ‘*high pull"’ coil for pres- 
sures to 1500 psi: pressures to 3000 psi 
require double wound coil and relay. 


Solve your flow contro! problems Atkomatic-ly! 
Send for free 20-page Catalog No. 200-A. 





oe 
VALVE CO., INC. 
Dept. 4-L. 545 W. Abbott St., Indianapolis, Indiana 








KOHLER 
ELECTRIC PLANTS 


For Military Installations 





MODEL 3.5RM61, 


3500 watts, 115 230 volt AC. 
Air cooled. Remote starting. 


Whether portable or mobile, 
automatic standby or ma- 
rine, Kohler plants furnish 
reliable light and power for 
military applications. Air- 
cooled models for mobile 
units, civil defense, construc- 
tion projects, from 500 watts 
to 5 KW. Liquid-cooled 
stand-by plants for air fields, 
military bases, 
from 2 KW to 
50 KW. Marine 
models, gaso- 
line or diesel, 
for crash boats, 
Coast Guard 
vessels. Write 


8-G. 


MODEL 35R081, 
35KW, 120 208 
volt AC. Liquid 
cooled. Remote 
starting. Diesel. 





MODEL SA61, 

115 230 volt AC, 
Liquid cooled. Automatic 
starting. 


















or toidet 





Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


ain NGINES « SION wre 











BENCH SOLDERING CONDUCTOR 
TO THE CONNECTOR 


777 JAM NUT RECEPTACLES 





BENCH FABRICATION OF HARNESS 
AND SUBASSEMBLIES 





permit maximum convenience in harness wiring 











Jam nut receptacles are convenient 
to install, easy to service and to replace. 
Their use offers positive savings in 
harness assembly time. These recep- 


tacles permit easy bench wiring of 


harnesses and subassemblies prior to 
installation. 


Just consider these design advan- 
tages: only one mounting hole 
required per receptacle; no extra 
gasket required; no user problem of 
sealing around screw holes; no extra 
hardware necessary, such as screws, 


washers or nuts. 
*TRADE MARK 


Write for complete detailed specifications 


FP SenvirS 


SCINTILLA DIVISION 


SIDNEY, NEW YORK 


“Bencii” 


Export Sales and Service: Bendix International Division, 205 East 42nd Street, New York 17, N.Y. 
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INSERTION OF COMPLETED HARNESS AND 
SUBASSEMBLIES INTO EQUIPMENT BOX 





LOCKING OF JAM NUT RECEPTACLE IN PLACE 
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AiResearch MISSILE AUXILIARY 





This AiResearch auxiliary power 
package operates the vital electrical 
and hydraulic systems in a missile. 
Gases from a solid propellant spin 
the unit’s turbine wheel at 50,000 
rpm. The turbine’s shaft drives the 
following: a 650 watt generator which 
supplies electrical power to run the 
missile’s guidance system; a 35 watt 
generator which runs the missile’s 
gyros; a hydraulic pump which in 
turn powers the servos that control 


POWER UNIT 


Compact, reliable system features 
high output with simplicity of design 








the movable flight surfaces of the 
missile’s airframe. 

The hydraulic system 
drilled passages which eliminate the 
need for potentially troublesome 
plumbing. It includes reservoir, 
filters, temperature compensator, 
relief valve, check valve, and squib 


features 


valve within a single housing. 

This auxiliary power system is an 
example of AiResearch capability in 
the missile field. Inquiries are invited 






SPECIFICATIONS: 


650 watts, 5000 cycles, 
115 volts, single phase 
35 watts, 400 cycles, 115 volts, 
single phase 
0.6 gal. per min. at 2000 psi 
hydraulic pressure 


Output 


Regulation 5% voltage and 


frequency 
Duration 27 seconds 
Weight 9.5 pounds 
Size 6.14 in. diam., 
6.74 in. long 


Ground power: compressed air 











regarding missile components and 
sub-systems relating to air data, heat 
transfer, electro-mechanical, auxil- 
iary power, valves, controls and 


instruments. 


Outstanding opportunities for qualified engineers 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California ... Phoenix, Arizona 





ssile systems and COMPONENtS: REFRIGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


Designers and manufacturers of aircraft and mi 


CABIN AIR COMPRESSORS TURBINE MOTORS GAS TURBINE ENGINES CABIN PRESSURE CONTROLS MEAT TRANSFER EQUIPMENT ELECTRO-MECHANICAL EQUIPMENT ELECTRONIC COMPUTERS AND CONTROLS 
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FULL SIZE MOCK-UP 


OF ATOMIC REACTOR 


INSTALLATION ow. 
OF PARTS 
IN ACTUAL 
REACTOR 


FOR WESTINGHOUSE Nb 


The first full-scale power reactor built in America 
is now being installed at Shippingport, Pa. to 
supply electric power for the Pittsburgh area. 








Gardner Displays constructed the full-size mock-up 
illustrated in a little over three months from the 
plans and designs supplied by Westinghouse 
Electric Corporation. The main purposes of the 
model were to determine shape and configuration of 
pipes, cables, and other parts to be installed in 

the actual reactor. Thousands of man-hours and 
thousands of dollars were saved through 

the use of this full-size model, which is 
approximately 45 feet high. 


Constructed of wood and plastic built around a 
metal frame, the model is still strong enough 

to handle 8 tons of material inside the structure. 
Gardner’s skilled engineering and designing staff 


is at your service for planning and constructing 
mock-ups to suit your needs. Write for details. 


GARDNER DISPLAYS 


‘ ay 
j ~w} 477 MELWOOD STREET. PITTSBURGH 13. PA 
4a DETROIT bd CHICAGO bd NEW YORK 
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Loewy testing and firing stand for Vanguard launching vehicle. Scale model of Loewy launching, plat- 
form and rocket stand and the Martin 
Company’s Vanguard rocket. (On dis- 
play for the duration of the Geophysical 
Year at the IBM Vanguard Computing 
Center, Washington, D.C.) 


Loewy plays vital role in 3 major rocket and missiles projects... 
VIKING VANGUARD SHAKER 


Three important rocket and missiles projects have drawn The functions of the testing and firing stand are multi- 
upon the outstanding engineering skills of Loewy-Hydropress. various. It anchors the rocket exactly in its vertical position, 
For “Project Shaker,” Loewy designed and is now con- helps support it under wind loads, weighs it and its liquid 
structing an enormous simulator to duplicate ship motions. fuel while fueling takes place, supports its first-stage engine, 
The launching platform which Loewy created primarily for measures its tremendous thrust and, finally, at the moment 
Vanguard first proved its effectiveness in firing and launching of firing, releases it skyward. 
several of the Viking rockets. But it is Vanguard, certainly 
the most significant undertaking in the history-making Inter- 
national Geophysical Year, that is particularly noteworthy structures, test stands, shipboard launchers, and ship motion 
at this time. simulators. For these projects, as for all our undertakings, 
Y ; : the vast facilities of Baldwin-Lima-Hamilton are entirely at 
A few days prior to the start of the IGY our testing and our disposal. Including Loewy, five B-L-H divisions are 
firing stand, heart of our installation, was erected on top of ze 
the launching platform at Cape Canaveral, Fla. Remarkably 
sensitive and accurate, it will share the responsibility with 
the Martin Company’s Vanguard launching vehicle for placing our skills and experience. Why not write to our ‘Missiles 
the instrument-packed satellite in its earth-circling path. Section, Dept. H-9. 


Loew y-Hydaropress Division iD 


BALDWIN : LIMA: HAMILTON 
111 FIFTH AVENUE, NEW YORK SG, N.Y. Rolling mills © Hydraulic machinery ¢ Industrial engineering 


Loewy-Hydropress specializes in static and flight firing 


suppliers to missiles or rocket projects. 


It is likely that your work in these fields can benefit from 








How new sight for subs helps guard our shores 


If enemy planes should ever strike at this continent, it is vital to have 


as much advance warning as possible. 


To build flexible coverage, specially designed U. S. Navy picket sub- 
marines, like Salmon and Sailfish, will roam the oceans. Their radars 
thrust powerful bursts of electronic energy to seek out airborne intruders. 


As it was for the DEW line and for the Air Force’s B-52 and B-58 
Hustler, Raytheon was selected to develop special radar for this impor- 
tant duty. Here is another example of how Raytheon’s “Excellence in 
Electronics” is contributing to the nation’s security. 
RAYTHEON MANUFACTURING COMPANY 
Excellence in Electronics Waltham 54, Massachusetts 
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Designers and Builders 


of Super Power Transmitters 


4,000,000 WATTS peak power oufput! 
1,000,000 WATTS confinuous power oufput! 


Continued research and our successful devel- 

opment of EXTREMELY high power ENGINEERS—A few openings 
transmitters have made Continental Elec- outst tuveliing edvanced wash 
tronics outstanding in the field of SUPER on very high power transmitters. 


POWER RADIO TRANSMISSION. Address Mark W. Bullock. 














Designs include transmitters for VLF, LF, 
MF, HF, VHF, UHF and SHF services. Uses 
include broadcast, forward-scatter, communi- 
cations, radar, wave-propogation studies and 


television. 


FOR SUPER POWER RADIO INFORMATION 
REQUEST BULLETIN 57-O 


Continental Electironicrw 
MANUFACTURING CO. 
DALLAS, TEXAS 


ORDNANCE 





Al 


... facilities a 


Pie 


~ aaa 


STEAM CATAPULTS FOR NAVY 
CARRIERS cre made at Bliss’ Canton 
plant. Shaft shown here is ground to 
special taper by mounting grinder 
on lathe post and guiding it with a 
specially built duplicating device. 


20-mm MACHINE GUNS. Here, 
barrels are given a salt bath heat 
treatment in Bliss plant. In addition 
to production of 20-mm machine 
guns Bliss manufactures cartridge 
case and shell making machinery 
and other ordnance equipment. 


140-TON FORGINGS. The 70-foot 
tie rods for the great hydraulic 
presses built under the Air Force 
Heavy Press Program filled little 
more than half the 120-foot bed of 
this huge engine lathe. It is one of 
the more-than-100 lathes in Bliss’ 
675,000 sq. ft. Canton, Ohio, plant. 
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Virtually no contract machining or 
fabrication job is too large for Bliss 
facilities. And Bliss’ record of long ex- 
perience and successful performance 
on past contracts, both civilian and 
military, is your assurance of precision 
craftsmanship. In short, before you 
decide who's going to build it, it's wise 
to get a bid from Bliss. 


siutete 


SINCE 1857 


E. W. BLISS COMPANY 
General Offices: Canton, Ohio 
Presses, Rolling Mills, Special Machinery 


NUCLEAR REACTOR CONTROL RODS 
produced for the AEC by Bliss. Produc- 
tion requirements involve unusually pre- 
cise machining and welding practices. 


Add these facilities to your own: 11 plants * 2,000,000 sa. ft. © An esti- 
mated $44,000,000 inventory of modern tools « Two Meehanite foundries 


one iron and one steel foundry * Two fully equipped welding departments 





CONTRAVES ITALIANA S.p. A. 


ROMA 
LUNGOTEVERE DELLE ARMI, 12 


Stabilimento: VIA TIBURTINA, 965 








GUN FIRE CONTROL SYSTEMS 
seibantiensth : GUIDED MISSILES 
ios ANALOG COMPUTERS. 
—o—ou_—ooou—meeee ee 6TH SRS... cian 
MEASURING INSTRUMENTS TEN 
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How Bundy helped Eaton designers with 
oil cooler for hydraulic power steering 


, ™ A heavy-duty power-steering pump 
| made by Eaton Manufacturing 
Company is used in a closed sys- 
tem. Since this pump is driven by 
the fan belt, the unit must be 
mounted near the engine. But in 
this location, its hydraulic fluid 
absorbs engine heat. Problem: Cool 
the oil, and do it in limited space. 
For expert help, Eaton designers 
checked with Bundys. 
In a cooperative design effort, 
Eaton and Bundy engineers sur- 
rounded the hydraulic reservoir 
with this 434”-high coil of Bundy- 
weld Tubing, to provide additional 
prime cooling surface. As hydraulic 
fluid is pumped through some 11 
feet of tubing, it loses heat. Temper- 
ature reduction during each cycle 
averages between 25° and 35° F. 
Because the coil is made from 
Bundyweld, it will stand up under 
severest operating conditions; de- 
liver years of trouble-free service. 
Bundy’s modern fabrication facili- 
ties mass-produce the part — coil 
the tubing, attach the fittings, and 
double-flare the tubing ends 


Customers in many industries 
have learned to depend on Bundy 
for design experience and know- 
how, as well as the finest in small- 
diameter tubing. An exclusive proc- 
ess, shown below, has made Bundy- 
weld the standard of the automo- 
tive and refrigeration industries 
It’s used on 95% of today’s cars, in 
| Sr <“—i an average of 20 applications each. 
If you are looking for moneysaving 
answers to tubing design or fabrica- 
tion questions, you'll find them at 
Bundy. Call, write or wire us today! 








Oil-cooler coil for power-steering unit stands only 4%4” high, yet 
contains over 11 feet of 42” x .035” Bundyweld Tubing. The inside 
diameter of the coil measures just 4.88”. This I.D. dimension is 
held to + 4s” tolerance. Ends are double-flared with fittings attached. 


BUNDY TUBING COMPANY e DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA ENGLAND, FRANCE, GERMANY AND ITALy 


THERE IS NO REAL SUBSTITUTE FOR 


BUNDYWELD 





Bundyweld starts as a . +. ntinuously rolled 
single strip of copper twice around laterally 
coated steel. Then it's nto a tube of uniform i 


thickness and possed 





TUBING | 


NOTE the exclusive Bundy 
developed beveled edges, DOUBLE-WALLED FROM A SINGLE STRIP 


which afford a smoother 





through a furnace. Bundyweld, double joint simenis a teed, 

Copper coating fuses walled and brozed dl b f n 

with steel. Result through 360° of wal an ess chance for any 
contact leakage. 


hie _— | 
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Autom INSURANCE POLICY THE TREND 
HAYS “SHUR-FLO” INTERLOCK 
FOR WATER, AIR OR LIGHT OIL 


@ Prevents equipment or systems 
failure. 

@ Senses a specified fluid flow 
rate to an electrical circuit. 

@ Accurate and reliable 

flow switch. 

@ Pressures to 150 

psi. 

@ Request 

folder 260. 


~~ 
FANTASTIC PACKAGE TRUE, ACCURATE IMPERIAL 
‘‘MESURFLO”’ CONTROL ( WAY TO OBTAIN y 


SPECIFIC FLOW 
RATE REGARDLESS 


> 
‘a OF PRESSURE. RE- 
} = é& ; QUEST FOLDER 231 
- INDUSTRIAL 


SALES DIV. 


HAYS MFG. COMPANY 


839 WEST 12TH STREET - ERIE, PENNSYLVANIA 
LICENSEE FOR EUROPE AND AFRICA: BIRFIELD INDUSTRIES, LTD 
STRATFORD HOUSE. STRATFORD PLACE, LONDON, W. 1 ENGLAND 


GIVE THIS TO A DEFENSE-MINDED FRIEND 


» 4 | Let him know how the Ordnance Association works for the national 
defense along with our armed forces . . . and how his support of the 
A.O.A. can really help. At the same time, be sure to explain the many 
benefits and services of membership, and tell him of the personal satis 




























faction you derive from being a member. 





Re , 
AMERICAN ORDNANCE ASSOCIATION 

708 Mills Bldg., Washington 6, D. C. | 

APPI \ ON 1 hh NTPALBERSEHT 

I hereby apply for individual membership in the American Ordnance Asso | 
ciation and enclose annual dues (S4 for one year, or S1o f I vears) which include 
all publications of the society and all other membership privileges. / certify that 1 am a | 
~en of th Unite 1 States. | 

| 

NAME : Sore ee | 

: Plai 

I ar ee ae gee 

| 

ry Te ee | 

| 

COMPANY POSITION (tik eeeeebbedenson 
Recommended 6) . | 
1-660 | 
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SPLIT-SECOND MISSILE CONTROL 


AT 15,000°MILES PER HOUR 
wa 


— BURROUGHS GROUND AND AIRBORNE COMPUTATION 
“THINKS” FAR AHEAD OF SUPERSONIC MISSILES 





BURROUGHS <) 


THE FOREMOST NAME IN COMPUTATION 


introducing a 


MICROMAG™ 


LOW LEVEL MAGNETIC D.C. AMPLIFIER 


For amplification of signals from thermocouples, strain gages, 

and similar low level transducers used in telemetering systems. 

DC voltage gain of 500 achieves 5 VDC output from a 

10 millivolt DC input signal. Input electrically isolated from output. 
Designed for use in missile and aircraft telemetering systems, 

the amplifier has virtually no zero drift, and is temperature 
compensated to provide excellent gain stability. Operates directly 
from the aircraft 28 VDC supply. Draws 20 milliamps. 

No tubes are used, no warm-up time necessary. Potted and 
hermetically sealed to insure reliable operation. 


Designed to meet MIL-E-5272A specs. 





immediate delivery from stock specifications: 

Voltage Gain: 500 

Input Resistance: 200 ohms 

Output: 0-5 VDC into 100 kilo-ohm load 

Response Time: 80 milliseconds 

Compensated Temp. Range: 0 to 60°C (can be extended to 
85°C upon request) 

Power Source: 26 - 31 VDC, 20 milliamperes 

Volume: less than 7 cubic inches 

Weight: 12 oz. 


Write for complete technical data 





MAGNETIC RESEARCH CORP. 
3160 West El Segundo Boulevard 
Hawthorne, California 
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AC’s NEW INERTIAL GUIDANCE SYSTEM-— 
THE AQHIEVER-CAN “TAKE iT” 





Literally . . . blasted off the earth .. . then guided with uncanny 
accuracy by the AC Achiever System. And through all this the precision 
of the Achiever's moving parts—some of them machined to tolerances 
in the millionths of an inch—is not affected in the slightest! 


Once launched, the Achiever provides Air Force ballistic missiles their 
“built-in” navigator by compensating for weather and distance. 
Navigating thousands of miles, the Achiever gives the missile pin- 
point accuracy! 

Engineering feats like the Achiever contribute to AC's position of 
leadership in this complex field of electro-mechanical research and 
engineering. They account, too, for AC's position as a prime con- 
tractor on guidance work for the Air Force in the field of advanced 
missile systems. Carrying top priority from theory right into pro- 
duction, AC stands ready. 


THE ELECTRONICS DIVISION OF GENERAL MOTORS 


FLINT, MICHIGAN MILWAUKEE, WISCONSIN 
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Doubtless you’ve learned to depend on the Bendix 


Svnchro “Supermarket” for fast delivery and 
tremendous selection of precision synchros, servo 
motors and other vital electronics systems com- 
ponents. But did you know that Bendix is also a 


na devices? 


prolific producer of radar anten 

Over the years Bendix airborne and ground- 
based antenna devices have been successfully 
designed by our highly specialized staff of radar 


and servo-mechanisms engineers to meet a wide 


variety of exacting requirements. And, of course, 
world-famous Eclipse-Pioneer precision rotating 
; 


components are standard in all Bendix radar 
antenna devices 

When you order from Eclipse-Pioneer, you'll 
engineering 


with favorable delivery and prices that 


enjoy the advantages of experienced 


coupled 
result from mass production techniques 
District Offices: Burbank and San Francisco, Calif., Dayton, Ot 

W ash.—Export Sales and Service: Bendix International Division, 2 
St., New York 17, N. Y 


TYPICAL EXAMPLES OF BENDIX RADAR ANTENNA DEVICES 





Lightweight, ground-based, air-transportable 
tracking antenna pedestal for mounting 8-ft. 
diameter, s-band segmented parabolic reflector 
and nutating scanner; highly accurate 2-speed 
data systems in elevation and azimuth. 


dual reflector, 


ond elevation. 


Lightweight, ground-based, air-transportable, 
multi-band, high gain search 
entenna and control 
systems and magnetic clutch drives in azimuth 





Airborne reflector mounting and drive 
unit for x-band antenna; 2-speed, con- 
tinuous rotation in azimuth, either direc- 
tion; 40° and 60° sector scans; remote 
manual tilt; line of sight stabilization. 








Airborne weather radar antenna with 
line of sight stabilization for x- or c-band; 
switchable wide fan (cosecant squared) 
beam pattern for mapping or pencil 
beam for storm detection. 


system; 2-speed data 


Eclipse-Pioneer Division Candi” 


TETERBORO, N. J. 


AVIATION CORPORATION 
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TACAN unit shown with covers removed plane is a composite model. 


Y 
78-page road map for jets 


An 800-foot carrier may be as hard to find as a receiver, rugged in its ride-resistance and accurate 

needle in a haystack, when the plane seeking it is to pin-point tolerances 

at 20,000 feet and the time is 0200 hours The manufacture of equipment as important 
To make the homing plane a homing pigeon, and complicated as this demands perfection, and 

we build the “ARN-21” TACAN equipment illus nothing less. On the military as well as the home 

trated above. Its 78 tubes and associated compo front, Stromberg-Carlson has long displayed the 


nents add up to a self-contained transmitter and ability to take such problems in stride 





SC STROMBERG-CARLSON GD 


A DIVISton OF GENERAL DYNAMICS CORPORATION 


General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles. Calif a 













A.0.A. PRINTS — SERIES | 


A.0.A. PRINTS — SERIES Il 


HOW TO WIN YOUR PRINTS 








A.0.A. PRINTS 


Here are the names and addresses of friends I think 
should belong to the Ordnance Association. Please send 
to each person listed, who is not already a member, a 
membership invitation telling him about the aims, pur- 
poses, and services of the A.O.A, 


Please Print 
NAME 


Address 


City, Zone, State 


a 
Address 

City, Zone, State 
NAME ___ 
Address __ 


City, Zone, State 


NAME 

Address 

City, Zone, State 
——————— 
Address ____ 

City, Zone, State 


Please print your name here so that we may mention your name, 
and also give you credit for the memberships. 


Your Name 


Return to: 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C. 





“_ 











| ac r FACILITIES FOR 


To produce heavyweight firepower takes heavyweight 
facilities. QC f has them. 

In fact, QC f is a seasoned veteran in the mass produc- 
tion of ordnance equipment. Casting, forging, riveting, 
welding, annealing, heavy assembly—you will find that 
QCf has plant, engineering, and manpower for the job. 
For example: @C f is now producing 8” howitzer shells 


AMERICAN CAR AN 


DIVISION OF ACF INDUSTRIE 
RCH STREET. NEW Y 


Other products of American Car and Foundry 
Railroad freight and passenger cars « 
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D FOUNDRY 


POWER 


by a new hot-cup, cold-draw process that boosts range 
and accuracy, saves tremendously in labor and materials. 
Other QC f ordnance: tanks and ships, missile and gun 
carriers, armor plate, hospital and military railroad cars 
If you have a problem, QC f will be glad to discuss the 
application of these facilities for firepower. Contact: 
Director of Defense Products. 


PRODUCES PROGRESS 


Adapto”™ system shipping equipment « mine and industrial cars « speci: 














Honest John, Redstone, Asroc, Corporal, 
Little John, Sergeant, La Crosse, Wag Tail... 


all with 
Warheads by Honeywell 


One big reason so many missiles carry warheads 
made by Honeywe s that the Honeywell 
Ordnance Division has the development and 
luction experience and facilities necessary 
warhead projects through their com- 
plete evolution trol reasiDilit Stu 
volume pre auctior 
Honeywell Ordnance 
extensive experiel 
ality i 


1 al 1 prod 
require 
equipn 
lerwater ordnance 
Ordnance D 
quiry Phone, wire 
well Ordnance Div n, Dey 
i Minnesota 


} 


Honey we 
or write 


ot. OR-9-2: 


Honeywell Diversified Systems Span the Field 


Infrared detectors tems; Tes 
i¢ es 


Ther 


Honeywell 


H Ordnance Division 
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TIREPOWER: 


WANA WA BNE 


rhis section of OxpNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Committees of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





Machine Tool Revolution 


The new “building-block” concept of ante rchange abl components 


N the 


structed by 


new plants recently con 
Ford Motor Company, 
quietly 


production enyineers are 


accomplishing a revolution in manu 
facturing techniques which can be ot 
the highest significance to the defense 
of this country. 

The 


of the 


new techniques are the result 


marriage of two familiar con 
cepts—standardization and automation, 


More specihcally, they are the result 


} 


the application of the concept ol 
standardization to the design and con 
struction of automatic machine tools by 
incorporating interchangeable compon 
into the structure of these ma 
Ford 

1 


down to one simple phrase. They call 


ents 


1 


chines. enyineers boil all this 


it the “building-block concept 


important 


_ is certainly the most 
innovation in the metalworking in 


dustries since the development of auto 


mation, Widely applied, it could make 


obsolete all existing estimates of the 


nature and magnitude of Americas 


potential for the production of detense 


materiel in times of emergency, 


For this is no minor modification of 


familiar technology. On the contrary, 


it represents a bask advance and one 
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D. C. Pippel and N. S. Oates 


fraught with protound implications tor 
the entire metalworking industry. This 


concept could make it possible tor in 


dustry to eat its cake and have it, too. 


It could conserve the great benehts 


which automation has brought to in 


and help yet rid ot the night 


dustry 


mare ot premature obsolescence p® IOUCTION 
LLC Mn « 


plant and equipment, Furthermore, 
t | ! 


could restore a measure of Hexibilit 


the mass producer and 


time reduce his operating costs, 


Finally—and of the greatest import 
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inflexibility which accompanies it are 


exceedingly costly to the high-volume 
manutacturer whose products are sub 


mic dification, for they 


ject to frequent 
torce him to retool whenever he changes 
the design of his product. 

his is well illustrated in the history 
of Ford Motor Company’s Cleveland 
Engine Plant No. 1 which went into 
many 


produc 


—_ 


operation yUSt SIX Years ayo, In 
ways, (¢ leveland No. was a 
tion man’s dream. But it had one seri- 
ous detect—it was a monolithic mon 
ster, admirably adapted to the job tor 
which it was designed but completely 
inflexible. It turned out engines taster 
than they had ever been turned out be 
tore. From that angle it was incompara 
ble. But, unfortunately, it was econom 
ically infeasible to modity the special 
tools with which it was equipped so as 
to accomodate changes in product de 
sign. 

Consider, for example, the transfer 
machine used to produce manifolds. A 
casting is fed into one end of this ma- 
which then 


chine automatically per 


forms about forty operations on it and 
spews the finished product out the other 
end ready to be assembled to a finished 
engine block. 

This is a highly efficient operation. 
The machine is capable of a prodigious 
daily output. Furthermore, if the de 
mand for these particular parts were 
years, it 


keep on 


pouring them out as long as it was fed 


to continue for ten or twenty 


could, with some mainte nance, 


materials and power, 
But the automobile industry is highly 
\s a 


motor vehicles undergo constant change 


competitive and dynam i result. 


as competing manutacturers strive to 


satisfy public demand. There was a 


time when a basic engine design could 


be counted on to endure ten or fifteen 
years. In that era it was easy to justify 


the enormous investment represented 


by the gigantic single-purpose tools with 
which Ford plants were equipped, for 
they would turn out fantastic quantities 


of parts before they became obsolete. 


H' IWEVER, Ford’s most recent fam- 


ily of engines has had a life span ot 
only five years. The company is now get 
ting ready to build a new series of en 


pines, and this move Is yenerating a host 
of new manufacturing problems. 

For example, the manifold for the 
new engine differs somewhat from its 


predecessor. The designers Say that the 
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planning acti 
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changes they have made in it are well 
worth their cost because ot the improve 
ment they bring in engine performance. 
Unfortunately, however, the new part 
cannot be produced on the machine 
manifold. 


ethcient 


used to make the current 


So those magnificent and 


= 
transfer machines installed at such great 


cost yust 


six years ago will have to be 
I 


dismantled and carted out the door to 
make room for a brand new set of ma 
chines, costing even more than those 
they are displacing. And this picture 1s 
being repeated tor every part whose de 
sign has been changed for 19538. 

The economic waste engendered by 
inflexibility is repugnant to all manu 
facturing people. This has been espe 
tally 


D. J. 


manutacturing, For years he has been 


true of one man 1n particular 


Davis, Ford’s vice-president for 


haunted by this nightmare of premature 
obsolescence and has been preaching a 
new gospel of automation 

“We've 


rurmmous 


got to get away trom these 


tooling costs,” he 


“We've got to 


building single-purpose production 


recurring 
has been saying. stop 
lines. We've got to make these machines 


flexible enough to accommodate the 
changes in product design which we 
must expect in this business every two 
or three years from now on.” 
Religiously and systematically, Mr. 
Davis has been buttonholing people in 
the metalworking and machine-tool 1n 
dustries, conveying to them his message 


And slowly, 


of flexible automation. 
under the impact of his enthusiasm and 
that of D. S. 


president of Ford’s Basic Manutacturing 


Harde r, executive vice 


| 
Divisions, the industry has begun to take 


notice. For, as a practical and practic- 


Mr. 


words—he 


came up with practical, workable ideas. 


ing production engineer, Davis 


came up with more than 


These ideas are all summed up in the 


building-block concept. 


Just | 


what does this building-block 
concept involve? 

An automatic machine tool can_ be 
broken down into five groups of basi 
(1) Bases and columns, 
(2) “Adhesion” or 


(3) Control 


components 
mounting devices, 
systems, (4) “Plumbing’ 
—cables, conduits, etc., and (5) Cutting 
heads and their related power sources. 

If to these we add transfer mecha 
nisms, automatic inspection devices, and 
storage units, we will have listed all the 
basi components needed for an auto 
mated production line, either dial or 


in-line. 


HESE are the basic components, the 

building blocks. If we standardize 
the external conhgurations of these parts 
we will make them interchangeable, 
and it will then become possible to as 
semble them in the patterns needed to 
produce a part for an automobile or a 
truck or a weapons carrier. If subse 
quently there is a change in the design 
of the end product, the machine used 
to produce it can be disassembled. Com 
be set 


ponents no longer needed can 


} 


aside for possibie use elsewhere. If any 


new or diflerent components are 


needed, they can be added. Then all the 
required units can be reassembled in 
the new configuration, and we are 1n 


ready to turn out 


our new automobile or truck or carrier. 


business, parts for 

It is quite apparent that adoption ot 
the principle of interchangeability will 
save all manufacturers very large sums 
of money. It is estimated that in the 
automobile industry alone the net cost of 
preduction facilities actually retired 
during the last three years was approxi 
mately $80 million. During the same 
period, product design changes have 
required the expenditure ot an esti 
mated additional $240 million to re 


work facilities and purchase new 


machines. 
The building-block 


enable the automobile 


principle will 
companies to 
save a very sizable slice of this tremen- 
dous expense—-perhaps as much as half 


of it. 


dustries and the potential economic ad 


Apply these savings to other in 
on f ir ni . } -e ll Oo . 
vantages of our plan reach really signin 


cant proportions, 


But the manufacturers will save more 
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than money. Perhaps even more impor 
tant, they will save time. They will save 
the lead time required to design and 
manutacture the machine tool itsell! 
They will save much of the time re 
quired to retool a plant, and they will 
save most of the very considerable 
amount of tume normally required t 
test and qualify new machines tor pro 
duction. 

To bring these benefits to industry, 
to make the building-block concept an 
integral part of the American indus 
trial scene, two steps are necessary. 

The first would require the adoption 
of the toregoing basic principles by in 
dividual machine-tool builders, withn 
their own product lines. This can be 
done quickly. In fact, some firms are 
already moving in that direction, The 
second stage would require the estab 
lishment of industry-wide standards so 
that, for example, a cutting head or 
power unit made by one manutacturer 
might be mounted on the base or col- 
umn ot a machine made by another 
manutacturer, and vice versa 

This goal can be attained only by 
agreement among machine-tool manu- 
facturers, and this agreement must be 
preceded by a vast amount of work, Of 
necessity, it will be slow in coming. 
But, eventually, it will arrive. Inciden- 
tally, it is seriously held by many 
thoughtful observers that the standard 
ization program could well prove to be 


a boon to the machine-tool industry. 


le LROUGH its Manutacturing Engi- 

neering Ofhce, Ford Motor Com- 
pany has been conducting some very sig- 
nificant studies on the standardization 
of machine tools—a program which al- 
ready has attracted the attention of the 
Department of Detense. Among other 
projects, the company’s engineers have 
developed a family of turret lathes built 
up from standard interchangeable com 
ponents. This feature gives each of these 
machines a range tar beyond the limits 
of any turret lathe built by the ma- 
chine-tool industry in the past 

But Ford has gone much turther than 
this. Over a year ago the company 
drew up and adopted a set of specifica- 
tions for machine tools embodying the 
concept of component interchangeabil- 
ity. All potential suppliers of new trans 
fer machines are now required to con- 
form to these general specifications. 

3y the time this article appears, the 


company actually will be operaung a 
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Models represent interchangeable machine tool components. A and B, vertical 
columns with demountable power units; C and D, base units with power 
units; E, control unit; F, circular table for dial-type machine; G and H, in- 
line bases with transfer mechanisms; I, hydraulic unit; J, angular adapter 





This dial-type machine was assembled from parts shown above, except the angular 
adapter and the in-line base and transfer mechanism. The 4-station section of 
the in-line transfer machine, below, was assembled from the same components ex- 
cept the circular table. Machines with more than 100 stations have been built 
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number of machines which incorporate 
the principles embodied in the building 
block concept. Some of them have been 
installed in the Cleveland Engine Plant 
where they will remain a lot longer 
than did their predecessors. These are 
flexible machines capable of being adap 
ted to 
changes. They are Ford’s answer to the 


accommodate future design 
problem ol premature obsolescence. 

Now let us consider the relationship 
of all this to the military and to mobi 
lization. 

Traditionally, the military power of 
the United States has been closely tied 
to the Nation’s commercial industrial 
capacity, which in emergencies could 
be converted to military production in 
time to influence the tide of battle. 


During World War II the 
to effect this 


tume 


needed conversion was 
around eighteen months, That was the 
lead time required by major manufac 
turers—the time which, under the best 
of conditions, elapsed between the sign 
ing of an order for, let us say, an air 
craft engine and the delivery of the 
first production unit of that engine. 
Until very recently our mobilization 
planning has been based on this time 
table and on the assumption that, if 
war came, there would be time for this 
prolonged industrial build-up. But mili- 
tary planners now have generally ac- 
cepted the theory that in this nuclear 
age there probably will be no chance 


for such a build-up and that peak arms 


output for any tuture war must be 
achieved in six months or less. 

For all practical purposes, then, the 
industrial mobilization base, built up 
over a half century and augmented 
so laboriously over the past half dozen 
vears, has crumbled and virtually dis 
appeared under the impact of the atom 
told, 


military capabilities will depend almost 


bomb. Henceforth, we are our 
exclusively on two things: (1) Our 
armed forces in being and (2) “Warm” 
manufacturing plants already in exist 
ence and already engaged in the pro- 
duction of materials of war. 

This conclusion foreshadows a pro 
found change in some of the concepts 
which traditionally have underlain the 


American way of life. 


LWAYS in the past, the professional 
military establishment of the 
United States has been relatively small. 
Its fundamental purpose was to train 


and to lead the citizen armies which by 
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their very weight have brought us vic 
tory. .\s was observed earlier, to equip 
these armies we have always relied 
heavily on a detense-products industry 
called into being to meet an immediate 
military threat but converted back to 
civilian pursuits as soon as the threat 
had been dealt with. 

with 


But now we are contronted 


two phenomena new to America—a 
large, permanent, professional military 
establishment on which we will rely 
heavily for the defense of this country 
and a greatly enlarged permanent arm 
aments industry. 

The first of these is undoubtedly ne 
cessary to serve the complex imple 
ments of war which this generation has 
devised. The second, however, can be 
minimized if we can reduce the period 
of industrial mobilization from eight 
een months to, say, six months or less- 
a development which would obviously 
restore our shattered mobilization base 
by reconstituting the detense produc 
tion potential of civilian industry. 

The device which can accomplish 
this desirable end is the flexible ma 
chine tool. For the economies in dol 
lars and in time which the building- 
block concept will bring to American 
commercial production can be brought 
in precisely the same fashion to military 
production. 

The 


about fifteen per cent of all the machine 


Government is said to own 
tools in the United States, and, since 


most of these tools are owned by the 
Department of Defense, it is quite obvi 
ous that over a period of years the De 
partment could save very substantial 
sums of money by insisting on stand- 
ardized interchangeable components in 
the machine tools it purchases from 


now on, 


()' even greater importance in times 

of emergency is the fact that by this 
action the Department of Defense would 
be able to reduce the time needed to 
get into production when it becomes 
“cold” de 


fense-products plant or convert a cis ilian 


necessary to “warm up” a 


enterprise to defense production, Some 
production engineers maintain that lead 
time on certain complex defense prod 
ucts could be reduced to a matter of 
months if the Government would do 
four things: 

1. Make precise production plans for 
the actual products which will be re- 


quired on M-day. 





2. Adopt the building-block princi 
ple for the tooling needed to build these 
special military products now and in 
time of war, 

3. Design the machine-tool compon 
ents which will be required for the job 
and do it now. 

4. Build and stockpile these compon 
ents as soon as practicable. These com 
ponents will retain their usefulness for 
many, many years. They will not be 
come obsolete when product designs are 
changed as do so many special single 
purpose machines. 

Then, it will 


war should come, it 


not be necessary for the manufacturer 
to wait for an overburdened machine 
tool industry to design and build the 
tools he needs. He will be able quickly 
to convert his own tools and equipment 
to military production. And he will be 
able to draw on the Government's 
stockpile of standard components and 
to assemble the additional machines he 
needs just as a builder constructs a 
great skyscraper with standard bricks, 
standard concrete blocks, standard ply 
wood panels, standard piping, standard 
switch gear, and a host of other stand 
ard items. 

The principles involved are exactly 
the same, although the applications may 
vary in complexity. All that is needed 
to restore the defense mobilization base 
of the United States is the will to apply 
these principles to the fabrication of 


machine tools. 


W' conclude this paper with a very 
grim observation. Recent estimates 
indicate that if a successful mass nuclear 
attack were perpetrated on this country 
by a determined and ruthless enemy, 
fantastic totals. 


casualties could reach 


Of course, similar destruction would 
visited in retaliation 
that 


cold comfort. Mutual destruction such 


simultaneously be 
upon the enemy. But would be 
as this is fearful even to contemplate. 
sut it is possible. Indeed, the weapons 
to accomplish it are even now being 
made and stored. 

If such a conflict were to come about 
-if such devastation should occur—the 
nation that is first able to stagger to its 
feet, rally its remaining resources, and 
put together some semblance of a pro- 
duction system will probably emerge 
victorious in the struggle. 

The key to the prompt restoration of 
production may well be the standard 


ized machine tool. 
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Optical ‘Tooling 


The application of optical techniques to the inspection and 


measurement field has led to a highly accurate system for 


checking gun-bore 


PTICAL tooling equipment, a 


new and highly accurate in- 


specuon tool in American in 
dustry, is being used with a great deal 
Proving 


of success at Aberdeen 


Ground, Md., to measure straightness 
of gun barrels. 

The smallest bend in a gun bore can 
be detected readily to thousandths of 
an inch by using optical tooling equip 
deadly accuracy with 


ment, ensuring 


the Army’s newest developments in 
weapons. 

Optical tooling 1s the application ol 
optical techniques to the field of pro 
duction inspection and measurements. 
It was first introduced in the aircratt 
industry immediately after World War 
Il to measure straightness of long sec 


Aber 


deen Proving Ground pioneered the 


tions mn airplane construction, 


practical use of the equipment in ord 
nance. 

A group of 75-mm. Skysweeper gun 
tubes, which had passed previous 1n 
spections, were found to be inaccurate 
when they were test fired at Aberdeen. 
The job of finding out why was given 
to the Physical Test Laboratory of De 


velopment and Proot Services. 


4 ROM January to June 1956, the lab 

oratory thoroughly tested 349 gun 
tubes, a representative sample of several 
thousand made by a manufacturer tor 
the Army. The use of optical tooling 
equipment disclosed that many of the 
tubes had varying degrees of bends. 
although 


methods, 


Other inspection 


September-October 1957 


James M. McKinley 





Mr. McKinley is chief of the 
Physical Test Laboratory at Ab 


erdeen Proving Ground, Md 





accurate to a degree, did not show 
these bends, most of which were meas 
ureable only to thousandths of an inch. 


The 


throw 


] 


smallest bend in a barrel can 


a projectile many teet off its 
\ small, 


end of the 


target. sharp bend near the 


muzzle was tound to have 


more effect on the trajectory than a much 
larger bend evenly distributed through 


out the tube. Optical tooling equip 


ment detected these small bends near 


the muzzle, which were missed when 


inspected by older devices 
Use of optical tooling equipment ia 
another test on four g0-mm. gun tubes 


enabled the Physical Test Laboratory 


to find that the curvature of the bar 


rels changes during firing. After thirty 


fired through the 


tubes, the amount of bend 


three rounds were 


both verti 
cally and horizontally changed consid 
erably from measurements taken prior 
to firing. 


These changes in the amount o 


bend were recorded at various intervals 
of firing. The equipment also is being 
used to measure wall thickness of tube s, 
making sure they are uniform on all 
sides. 

The basic and principal instrument 
in optical tooling 1s the alignment tele 


scope, This is the tool used for estab 


straightness to thousandths of an inch 


lishing a highly accurate reference li 


lor posite ning related objects and re 


tive to which additional lines of sight 


can be established. 


The reterence line has the advantag 


ol being weightless ind iS ready re 


constructable. Deviations from the ret 


line are easily 


erence measurabie Dy 


whict 


means Of optical micrometers, 
measure directly the displacement tron 


the reference line 


Optical instruments supplement and 
usually replace plumb bobs, straight 
edges, precise steel squares, surface 


} 


plates, indicator gages, and shop lev 


HI elementary principles of optics 
reflection, refraction, and interfer 


ence have been embodied In many ol 


the modern instruments utilizing opti 


cal systems Che principle utilized 


the alignment telescope may be de 


scribed briefly as follows 


An optical flat has the 


property of 


rays emerging parallel to their in 


dence. If the optical flat is trunnions 
horizontally | 
amount of tlt can be correlated wit 
vertical displ wcement. If a second flat 
is trunnioned vertically, the amount of 


tilt can be correlated with horizonta 


displacement. 
Optics provide essentially a line of 
sight that is ibsolutely straight has 


we ight, and from which measurements 


can be made with great accuracy. They 
produce results so easily and accurately 
that their operation is incomparably su 


perior to that of older devices 
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avy Air Proving Ground 


R rou “obstacle course”’ tests aircraft and components at Patuxent, Md. 


IXTY miles southeast of the Na- 
tion’s Capital, on a peninsula be- 
Creek 
Patuxent River, Md., Navy airplanes 


tween Harper and 


are made or broken. Here, at what ts 
officially known as the Naval Air Test 
Center, NAS Patuxent River, all U. S. 
Navy 


ponents 


aircraft and most of their com- 


must prove their worth in 
scores ot ground and flight tests before 
they are permitted to join the fleet. 

Some airplanes that may have looked 
promising on the drawing boards never 
get by the NATC evaluation teams, for 
the Patuxent tests are tough and exact- 
ing. The final NATC report on Chance 
Vought’s F6U, for example, emphasized 
in harsh finality that the aircraft was 
“not to be used for anything involving 
flight.” 

Some aircraft, of basically sound de- 
sign, require a major modification, like 


an engine change, before they can meet 
the high Navy standards. NATC’s job 
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is to find out. The McDonnell F3H 
and the Douglas F4D are two such air- 
planes, 

Most aircraft that reach NATC, of 
course, require less drastic alteration, 
but the manufacturer would consider 
himself lucky indeed if his airplane or 
component went through Patuxent “as 
is.” It never happens, 

NATC’s Patuxent base is a relatively 
new facility, having been commissioned 
in 1943. Prior to that time, naval test- 
ing operations were scattered over sev- 
eral installations including Anacostia, 






D. C.; Norfolk, Va.; and Philadelphia. 


There was an oby lous need tor a central 


testing facility to avoid duplication of 
effort and to ease the work of interpre- 
tation and evaluation. 

The 
units: Flight Test, Service Test, Elec- 


Center itself consists of five 
tronics Test, Armament Test, and the 


Test Pilot Training School. 


HE primary job of the Flight Test 
Division is, obviously, to evaluate 
the performance and flight characteris 
tics of a new airplane and its engine. 
Through its Carrier Suitability Branch, 
Flight Test also tests other material, 
such as catapults and arresting gear, to 
determine the compatability of the air- 
craft and carrier equipment. Extensive 
facilities exist on the base for prelimi- 
nary trials of this kind, Final evalua- 
tion, of course, is based on actual car- 
rier tests. 
Working closely with Flight Test, the 
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Service Test Division determines the 
tactical and operational soundness of 
the aircraft and its value as a fighting 
unit of the fleet. Service Test is especi- 
ally concerned with maintenance prob- 
lems, and part of its job is to determine 
airframe and engine usage time, in or- 
der to set up a smooth flow of parts 


when the aircraft is operational. 


A LL avionic equipment goes through 

L the Electronics Test Division for 
evaluation. This includes all radio and 
radar, fire-control parts, navigational 
aids, and lighting devices. A copper 
shielded hangar which blocks outside 
electrical interference, the largest hangar 
of its kind in the world, was recently 
completed at Patuxent for Electronics 
Test, and several “flying laboratories” 
are at the disposal of the division. 

The Armament Test Division, of 
course, is responsible for the firepower 
of the aircraft, and this involves test 
operations under all flight, combat, and 
ballistics conditions. 

The job of testing new aircraft is one 
that obviously cannot be left to fledgling 
pilots. Seasoned fliers, nominated by 
the naval aviation commands within 
the operating forces, come to Patuxent 
for 54 months of intensive ground and 
flight training at the Test Pilot Train- 
ing School. The men who fly for 
NATC must be part pilot and part 
bookkeeper, for reliable data, carefully 
presented for evaluation, is the end 
product of the test mission, 


The Hollywood stereoly pe who, on 
an impulse, rolls the XFX out of the 
hangar, guns it through a screaming 
dive, then calls it a day, has no coun 
terpart at Patuxent. The job of the 
NATC test pilot is just half finished 
when he lands. Data reduction is the 
other half. 

Surprisingly enough, considering the 
nature of the work, the accident rate 
at Patuxent is extremely low—lower, in 
fact, than that of the fleet. A lieutenant, 
just returned from putting an F)-4 
through its paces, explained why: 

“For one thing, the pilots around 
here are more experienced. Remember, 
we've all logged quite a few hours with 
the fleet before we came to NATC 
Secondly, we know we are dealing with 
unproven airplanes. We play it sat 
Thirdly, we fly all types of ships. Fly- 
ing never gets automatic for us, like it 
might for a guy who, day in and day 
out, pushes an FoF around. That's 
when accidents happen.” 

The evaluation work of the Naval 
Air Test Center begins with the manu 
facturer’s mock-up. An NATC team 
examines it and suggests general modi 
fications, such as a change in instru 
ment positioning. When the X model is 
built and flown by the manufacturer's 
test pilot, the NATC Preliminary Eval 
uation team returns for its own series of 
test flights. These are designed to un 
cover major flaws and to evaluate 
roughly the performance and control 


of the aircraft. 


A comprehensive report of the find 


ings is then prepared and sent on to the 
Bureau of Aéronautics. If major 
changes are required the manutacturer 
makes them, and a second series of 
tests is run off. If the X aircraft ts 
found to be free of mayor tauits, the 
manutacturer 1s given the yreen light 
tor the production ot seven Y models, 
which incorporate any changes suy 
gested on the basis of the Preliminary 
Evaluation trials. 

These seven aircraft will be given the 
full treatment at Patuxent. Three of the 
seven normally go to Flight Test (one 
each for carrier suitability tests, stabi 
ity control tests and aircraft-engine per 
tormance tests), two to Service Test, 
and one each to Armament and Ele 
tronics, The tour test divisions subject 
the seven machines to a grueling scien 
tihc punishment under all possible 
and some almost impossible—opera 


tional conditions, 


THERE is a considerable degree of co 

operation with the Air Force during 
the tests. The Navy often avails itself 
of the facilities at Edwards Air Force 
Base, and Navy aircraft are sometimes 
flown against the Air Force’s MIG-15. 
parison. Some of the “dogfights” are 
perhaps unofhcial, but much is learned 
about the combat capabilities of both 
machines. Navy aircraft are sometimes 
flown against the Air Force’s Mig-15. 
In these tests, for example, the FoF-8 


and FJ-3 appeared to be somewhat less 


In the 1,000-m.p.h.-plus class, the Chance Vought F8U-1 recently underwent evaluation tests at NATC. 
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than a match tor the Russian cratt. 
There is also a valuable exchange ot 
data when versions of the same basic 
aircratt are used by both services, such 
as the Air Force B-66 and the Navy 


A3D. 


A 


Fleet Introductory Program 


PART of NATC’s job, entrusted to 


the Service Test Division, is the 


the train- 


ing of the air and ground crews who will 


fly the aircraft when it joins the fleet. A 
dozen pilots and sixty ground crewmen 


come to Patuxent for an indoctrina 


tion, which includes several hundred 


flight hours with the new airplane. 

Results of the tests on the new air 
cratt are sent on to a board otf Inspec- 
which is indepen 


tion and 


dent of NATC, This unit reports di 


survey, 


rectly to the Secretary of the Navy on the 
suitability of the aircraft tor fleet opera- 
tions, 

Even after a new machine has joined 
the fleet, NATC 
The Douglas F4D-1, now in opera- 


tests may continue, 
tional use, is still undergoing tests at 
Patuxent. The F4D-1 1s one of the air 
craft that ran into major difhculties dur 
ing NATC trials. The original aircratt 
was held to be underpowered and a 
severe maintenance problem, Engine 
compressor stalls and afterburner blow- 
outs added to the difficulties. High-alti 
tude performance was spotty, and the 
delta wing presented added aérodyn 
amic problems. 

Eventually the original engine was 
discarded in favor of a more powerful 
one. Fuel control was modified, and a 
new air intake duct was provided, Nine 


YF4D-1's, incorporating the new en- 


gine and other modifications, were sent 
to Patuxent. Five of the aircraft went 
to Flight Test, including one solely tor 
fuel consumption tests, 

Eventually the new aircraft reached 
carrier trials, where it was discovered 
that certain tail components were weak. 
This meant a return to the manufac 
turer for new changes. Finally—more 
than five years after its initial flight— 
the F4D-1 joined the fleet as a day inter- 
ceptor, rather than as the all-weather 
fighter originally conceived. All F4D’s 
are expected eventually to be all-weather 
interceptors, 

During its test phase, in addition to 
the hundreds of flying hours logged, the 
F4D made 85 catapult take-offs and 63 
arrested landings on land; 12 catapult 
take-offs and 10 arrested landings on the 
U.S.S. Ticonperoca; and 30 catapult 
take-offs and 28 arrested landings on the 
U.S.S. ForrestAac. 

\ lot of time, money, and sweat went 
into the FyD-1, but the Navy and Ma 
rines now have a rugged and reliable 
high-performance fighter in a job cate- 
gory for which it is best suited. During 
early trials, incidentally, the F4D set an 
oficial Navy speed record of 753 miles 
an hour. It should be noted, too, that 
the work on the F4D was just one ot 
the jobs conducted at Patuxent. Similar 
tests on a score oft other aircratt were 


being conducted at the same time. 


ped TOUGH the testing of new air- 
t craft for the Board of Inspection 
and Survey is probably the best known 
ot the many jobs done at Patuxent, it in 


volves only about forty per cent of 


NATC activity. Less dramatic, but no 


The twin-engined Sikorsky XHR2S-1 helicopter, slated for service with 
the Marines, is now being given a performance evaluation at Patuxent 


less important is the work done on in 
struments, engines, electronic gear, sea 
plane hulls, and many other projects. 

NATC, 


for example, is the Electronics Test Di 


One of the busiest units of 


vision, In addition to flight evaluation 
of electronic and electrical equipment, 
Electronics Test helps develop new 
equipment; conducts original research 
in ultra- and super-high-frequency ele 
tromagnetic propagation and in inter 
ference reduction; develops and reviews 
specifications for and acts as consultant 
to the Navy 


works on the development of tech 


Bureau of Aéronautics; 
niques and tactics for special antisub 


marine equipment; and conducts ad 


vance test work on instruments and 
procedures. At last count, Electronics 
Test was working on no fewer than 143 
projects involving 35 aircraft! 

A typical Electronics Test job was 
that done on AN/APS 44A, the 1,600 
tube nose radar installation on the Mar 
tin P5M Marlin. The project began 
with a Chief of Naval Operations di 
rective to the Bureau of Aéronautics 
stating the Navy's urgent need for an 
electronic device capable of picking up 
at long range three feet of submarine 
snorkel pipe in sea states 0-3 (calm to 
rough). 

Part of 
hicle for the gear. This turned out to 


be the Martin P5M, and the difficulties 


the requirement was a ve 


arose when the aircraft joined the fleet 
before the radar. Development of the 
radar, theretore, became a high-priority 


rush project. 


HE radar gear, developed by the 


manufacturer in cooperation with 
the Naval Air Development Center, was, 
according to Electronics Test, too com 
plicated and somewhat unreliable, The 
need for it, however. was too reat, and 
AN/APS-44A was sent to VX-1, an 
Air Key 


West, Fla., for extensive flight tests. It 


Development Squadron at 
soon came back to NATC, however, 
for recommendations for improvement 
The changes and simplifications sug 
gested by Electronics Test were incor 
porated, and the gear became a key part 
of the sub-hunting Marlin. 

The only sense of permanence at 
Patuxent is to be found in the high 
Naval Air 


work, This remains unchanged, and, 


standard of Test Center 


because it does, U. S. naval aviation re 


mains the finest in the world. 
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New Artillery Components 


Recent developments have improved the testing of large-caliber guns, 


ancreased the officr NCY of recoil mechanisms. and 


given longer life 


and greater accuracy to the barrels — but many proble ms stall remain 


MONG recent developments in 


artullery components the water 

projectile was developed to meet 
the need for hiring large caliber weap 
ons where range was not available. The 
need for fring such becomes more and 
more necessary at arsenals, for example, 
in order to eliminate costly and time 
consuming shipment of weapons from 
the developing facility to a 
Other 


where proof firing or check firing was 


proving 


indicated 


ground. uses were 
needed, Ww he re complete rounds would 
be either too costly or impracticable. 

The water projectile, backed by a 
normal propellent charge, is fired from 
the gun and produces reactions on the 
weapon almost identical with those ox 
casioned by shell fire. The projectile 


filled 


with water to about the same weight 


itself is simply a paper carton 
as a standard projectile and loaded into 


the breech of the gun. 


disinte- 


HEN 


grates, and the water disappears 


fired, the carton 
as a fine spray mixed with vapor. The 
danger area in front of the gun extends 
only a matter of feet and thus enables 
firing in one’s own back yard. Of course, 
noise and concussion are still present. 
Another item classed as a minor im 
provement is exemplified by the spring 
rammer. This device consists of a pow 
erful shell 


cocked through mechanical advantage 


spring installed in a tray, 
which receives the projectile as used, 
for example, in the 155-mm, howitzer. 
is carried to the 


The tray with shell 
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breech of the gun and, with the release 
ot a trigger, provides a strong impetus 
to carry the shell into the forcing con 
where it is thus positioned for fring. 
This simple device can speed hiring 
operations, replacing the efforts otf two 
or more men on a rammer staff, and 


can provide the desirable round-to 


round uniformity of seating so neces 
sary for accurate hiring. 

Another intriguing 
think Army 
neered (perhaps because our need was 
Teflon 


name tor 


component in 
which | Ordnance pio 
so pressing) is the packing. 
Teflon (a 

j 


fluoroethelyne) was highly priced and 


trade polytetra 


had limited commercial usage. We 


worked it into our recoil mechanisms 
in place of leather with good results. 
The packing used in this fashion has 
demonstrated manifold increase in lite 
of the mechanism and has opened the 
door to other valuable improvements in 
which might 


hydraulic mechanisms 


lead to considerable dollar savings. 
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Development Division of the 
Office, Chief of Ordnance, 
Washington, D. C. This arti 


given as an 


engi 


and 


ri le das aadaress 
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at the Naval Gun 
Washington, D.C. 


Factory 





During this same packing investiga 


tion we achieved a considerable money 


saving in the manufacture of floating 


systems. In the past, 


pistons lor recoil 


these were carried over trom the Frencl 


methods of the early 1900's which in 


cluded a rather complicated assembl\ 


tormed of many parts and machined to 
Improvement 


extreme tolerances. 


forth a single-piece floating 
" 


ipprecial 


brought 


piston body at 


Ne cost i! 


weight savings. 


which we 


NOTHER area in 


. for contuunua 


MOOK 
improvement ts in gul 
steels. The problem becomes more acut 
as time yoes on lor s¢ veral obvious rea 
Lighter mean smalicr 


SONS, weapons 


runs—thus higher physicals—ans 


— 


- . , 
smaller chambers—thus greater specit 


impulse and heat from propellant 
Add all this up and you get gun weat 
This is a washing or erosion of the gun 


particularly near the commencement ot 


rifling where temperatures around 2,0 


degrees Fahrenheit’ and gases at tre 


mendous pressures literally wash out the 
surface of the bore. 

For some guns, chrome plating of the 
bore has proved very helpful. This 
an electrodeposition ol chrome yiving 
hard surface to withstand wear. Untor 
tunately the chrome, or perhaps the 
steel under it, cannot stand the punish 
ment in high-performance guns. There 
fore, this is an area where we must look 
further to get accurate-shooting, power 
ful armament to provide real armor 


defeating ability. 
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Steel Powder Metallurgy 


A great forward step was taken in the metallurgical field a few 


years ago when for the first time alloy steel parts with very high 


physical properties were made from preal loyed steel powders 


VEN a quick look down the ages 
will attest that in the past fity 
man has made 


years greater 


progress in the world of science and 
technology than in all the other ages 
combined. This observation is no less 
true in the particular field of powder 
metallurgy. The bearded alchemist of 
the fifteenth century would find little 
in modern metallurgy to keep his cry 
of “Eureka” from heralding a new 
era. 

One of the great forward steps in the 
metallurgical field was taken a few 
years ago when for the first time alloy 
steel fabricated from pre- 
alloyed steel powders. The scope ot 
this paper is to trace briefly the history 


parts were 


of this great step through its experi- 


mental and production stages. 


NITIAL tremors in the growth of this 

new field began immediately after 
World War II when prealloyed stain- 
less-steel powder was first made avail- 
able commercially by Charles Hardy, 
Inc., pioneers in powder metallurgy. 
Some far-sighted plans by management 
and engineering at the Vanadium Al 
loys Steel Company determined that 
powder metallurgy was fast becoming 
an established and essential part of the 
metal industry and that a demand for 
development of higher alloyed metal 
powders would soon arise and parallel 
the need for alloy steels in bar form. 

Using a wealth of experience gleaned 
from production work on high-alloy 
tool steels, experiments were begun 


which were aimed at producing a 
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prealloyed powder by atomizing molten 
metal. Persistent effort resulted in a 
new and different powder—a powder 
in which each particle had the analysis 
of the entire melt. 

Producing a prealloyed metal powder 
was just the beginning. Countless ex- 
periments and hundreds of work hours 
later, stainless-steel powders conform- 
ing to AISI 304, 310, and 316 chemis- 
try were established as standard, Work 
on AISI 4600 series steels produced an 
excellent heat-treatable alloy-steel pow- 
der with physical properties high 
enough to allow the fabricator of metal- 
powder parts to develop compacts for 
applications requiring high tensile 
strength and hardness. 

Vanadium Alloys Steel Company has 
developed these prealloyed powders 
from the experimental stage to modern 
production capacity of over 100,000 
pounds a month of completely alloyed 
powders. At present they are supplying 
as prealloyed powder a wide range of 
stainless and alloy steels, high-tempera- 
ture alloys, magnetic and electrical al 
loys, as well as high-temperature braz- 


ing alloys. 


that has shared 


greatly in the development of these 


Another company 
metals is Alloy Metal Powders, Inc. 
By means of some fine research and 


engineering this company has com 
mercialized another method of produc 
ing stainless-steel powders which in no 
small 


progress of the industry. 


way has added to the over-all 

But production of metal powders is 
only one part of this great forward step 
of the metal industry. These powders 
still have to be fabricated into useful 


articles. 


ee among the fabricators of 

powder metal parts and quick to 
see the potential in sintered stainless-steel 
parts was Keystone Carbon Company 
of St. Marys, Pa. Where powder pro 
ducers left off in the production of the 
metal powders Keystone began in the 
job of fabricating alloy-steel parts from 
prealloyed powders. 

No easy task lay before Keystone 
engineers. It was not long before they 
saw that processing steel and stainless 
steel parts was much more involved 
than conventional powder-metal proc- 
essing where powder was pressed in a 
die and sintered. Even more precise 
control of sintering atmospheres is now 
required; sintering temperatures and 
times are higher and longer; working 
pressures are generally in the neigh 
borhood of sixty tons per square inch; 
and carbide dies are a necessity. 

Although these controlled processes 
sometimes increase the cost on the pre- 
alloyed parts as compared with con- 
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ventional iron sinterings, in those cases 
where high tensile strength, high hard- 
ness, high impact strength, and high 
wear resistance are required, these 
charges are not prohibitive, and a price 
advantage is still experienced over other 
methods of manufacture. 

with these 
part, 


Keystone’s experience 


metals has, for the most been 
with AISI 4630 prealloyed steel, while 
work in stainless is mostly with austen 
itic steels; namely, 302, 302B, 304, and 
316. Considerable production also has 
been done with Monel. 


The should 


paper is not discussing iron graphite or 


reader note that this 
carburized and quenched high-density 
iron parts which may also be defined 
as steel, 

The prealloyed steel powder, as used 
in Keystone’s plant, has a nominal 
composition of 2 per cent nickel, 0.50 
per cent per cent 


manganese, 0.25 


molybdenum, 0.25 per cent silicon, 
0.30 per cent carbon, and the balance 
iron. This powder has a very high de- 
gree of hardness, which, of course, can 
be attributed to the fact that each parti- 
cle of powder represents the chemical 
composition of the entire melt. 

This material, therefore, readily lends 
itself to the fabrication of rather large, 
heavy parts, as well as small relatively 
thin parts—with physicals approaching 
those of wrought steels. 


F the many thousands of powdered- 
metal 4630 alloy-steel gears pro 
duced at Keystone Carbon Company, 
there has yet to be a report of a signal 
failure in the final application. An inter- 
esting point during the initial testing of 
these gears was an attempt to break off a 
tooth of one of the gears in a special 
testing machine. The same gear was 
tested four times, and in each instance 
the shaft on which the gear was pressed 
failed in torsion, with no ill effects on 
the powdered metal alloy steel gear. 
By actual tests, the performance of 
these powdered-metal 4630 alloy steel 
gears equaled in all respects and in 
some cases even surpassed gears cut 
from wrought 4645 steel stock. 
Another of the many applications for 
this steel is a clutch dog on a hay 
baler produced by a leading manufac- 
turer in the farm-equipment field. This 
clutch dog actuates the hay baling 
mechanism, which must withstand high 
impact loads. When engaged, the clutch 
dog drives the knotter from standstill 
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to seventy revolutions a munute, pro 
ducing a sudden impact, repeated as 
often as six umes a minute. Aiter three 
years of field service, this powdered 
metal clutch dog shows less wear and 
less concavity than the wrought alloy 


steel part it replaced. 


T might be of interest to note the 

physicals attained with double coin 
ing and double sintering and quenching 
direct into oil from 1,600 degrees Fahr 
enheit: Ultimate tensile, 130,000 p.s.1.; 
Yield in compression (0.2 per cent off- 
set), 96,000 p.s.i.; Apparent hardness, 
Rockwell C35, minimum; Particle 
hardness, Rockwell minimum; 
Radial crush strength, ASTM K value 
of 280,000; Surface finish on the gear 


C55, 


teeth 5-12 microinches RMS. 

These physicals, however, are not the 
upper limit—they are conservative and 
represent what can be obtained now 
with our present method of manutac 
ture. Keystone’s research department 
has produced test specimens with physi 
cals much higher than those just cited. 
They are not, however, committing 
themselves to these higher values tor 
production parts. 

When 
veloped permitting higher pressing 
pressures, it is likely that parts 
will be produced through powder met 


allurgy with physicals higher than the 


new die materials are de- 


very 


conventional wrought-steel alloys known 
today. 

Probably the first major application 
for structural stainless-steel parts has 
been in the water-meter field. The dri 
ing dogs in the intermediate gear trains 
of the meter must operate satisfactorily 
over a period as long as fifty years. This 
necessitates a material which is resistant 
to wear and corrosion in all types of 


water found throughout the country. 





“The prealloyed steel powder 
has a nominal composi- 
tion of 2 per cent nickel, 0.50 
per cent manganese, 0.25 per 
cent molybdenum, 0.25 per 
cent silicon, 0.30 per cent car- 
bon, and the balance 
This powder has a very high 
degree of hardness, which ... 
can be attributed to the fact 
that each particle of powder 
represents the chemical com- 
position of the entire melt.” 


iron. 





Type 316 stainless has proved quite 


adequate tor this application. 


An outstanding 


feature of a pow 
dered-metal stainless-steel bearing is its 
which normally 1s 


resistance to seizure 


with parts ol 


a problem mating 
“ rought or cast stainless. 

It is very interesting to note that the 
same stainlessness that solid metallurgy 
achieved this past halt century has been 
attained through powder metallurgy, 
with the added bonus of lower manu 
costs and little or no 


facturing scrap 


loss. The latter is an important factor 


at any time, but especially in ume of a 


national emergency or when critical 
materials become scarce. 
Among the many factors that ex 


plain the interest in stainless parts made 
by powder metallurgy are the superb 
mechanical properties of the austenitic 
stainless steels with relation to their 
corrosion resistance, their general com 
bination of good strength and unusual 
resistance to oxidation and scaling at 
high temperatures, their bright, pleasing 
appearance, their ductility, and the 
hardness imparted to the material by a 
coining operation—a_ work-hardening 
phenomenon. 


Under 


corrosive conditions Monel is superior 


certain unusual and _ severe 
to stainless, and it is well worth noting 
that this material is now available by 


the powder-metal process. 


F ARSIGHTED planning and supe 
rior engineering have resulted in a 
great step torward in the metal industry. 
But this step is but one of many that 
have been taken in the last fifty years. 
Little wonder, then, that industrial pro 
gressiveness has helped make the United 
States a leader among nations. 
Epitor’s Note.—This magazine long 
has been cognizant of the importance 
of powder metallurgy in the mass pro 
duction of small parts 
The May-June 1943 
NANCE carried an article entitled “Pow 
Lieut. Col. J. H. 


Army Ordnance Technical 


issue of Orp 


der Metallurgy,” by 
Frye of the 
Division. 

In the November-December 1952 is 
sue was an article by Capt. John D. Dale 
of Frankford Arsenal entitled “Powder 
Metallurgy for Better Ordnance.” 

Kempton H. Roll, of the Metal Pow 
der Association, was the author of “Pow 
der Metallurgy,” in the March-April 
1954 Issue, 
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... but only 


General Black feels mighty blue right now. His big review at 10:02 has 
come and gone. He's mired in the mud... forty miles from the post. 
Immobilized ... and he might as well be demobilized. 

The differential in his staff car won't take a command. AWOL, ino 
effect. It can’t deliver any horsepower to the wheel that has the traction. 
Which would have put the General on his way... on time. 

What the General's car needs... and a// cars and light trucks need... 
is the Spicer POWR-LOK Differential. 

POWR-LOK is a revolutionary differential that permits the rear axle 
to automatically deliver the greatest driving force to the rear wheel that 
has the best gripping traction. 

POWR-LOK ends slipping, sliding, and getting stuck in the mud or 
sand if either rear wheel can catch hold. 

POWR-LOK ends slipping on ice or wet hills and pavements if either 
rear wheel can catch hold. 

POWR-LOK ends dangerous car swerve and unbalance resulting from 
“wild wheel” hop and spin on rough, bumpy roads. 

Spicer Axles, and the Thornton POWR-LOK Differential are products 
of Dana Corporation, operating 10 modern plants in strategic locations, 


DANA CORPORATION — TOLEDO 1, OHIO DANA 


DANA PRODUCTS Serve Many Fields: 
AUTOMOTIVE: Transmissions, Universal Joints, Pro- RAILROAD: Transmissions, Universal Joints, Pro- 


peller Shafts, Axles, Torque Converters, Gear peller Shafts, Generator Drives, Rail Car Drives, 
Boxes, Power Take-Offs, Power Take-Off Joints, Pressed Steel Parts, Traction Motor Drives. 
Clutches, Frames, Forgings, Stampings. : 2 

: : AGRICULTURE: Universal Joints, Propeller 
INDUSTRIAL VeHncLes “= a a Shofts, Axles, Power Take-Offs, Power Take- 
missions, Universal Joints, Propeller a ts, Axles, Off Joints, Clutches, Forgings, Stampings. 
Gear Boxes, Clutches, Forgings, Stampings. 
AVIATION: Universal Joints, Propeller Shafts, MARINE: Universal Joints, Propeller Shafts, 
Axles, Gears, Forgings, Stampings Gear Boxes, Forgings, Stampings 
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HE thickset Caco general got slowly to his feet. Behind 
him, in the darkness, stood an ugly backdrop of a hundred 
Haitian outlaws. At his feet, a woman stirred a small fire. 
Confronting him, the tattered young man in blackface dis- 
guise saw the fire gleam on his white silk shirt and pearl 
handled pistol and knew this was the murderous chieftain, 
Charlemagne Masena Peralte. The he'd for, 
through a jungle and a 1200-man encampment, past six 
hostile outposts, risking detection and certain death. 


man come 


Charlemagne squinted across the fire. “Who is it?” he 
challenged in Creole. 

There was no alternative; Marine Sergeant Herman Han- 
neken dropped his disguise, drew an automatic, and fired. 

The night exploded into gunflame, most of it from Hanne- 
ken’s second-in-command, Marine Corporal Button, and his 
handful of disguised Haitian gendarmes. But the shot that 
killed Charlemagne was the one which would finally end Caco 
terror and bring peace to Haiti. 

Sergeant Hanneken is retired now—as Brigadier General 
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Hanneken, USMC, with a Silver Star for Guadalcanal, a 
Legion of Merit for Peleliu, a Bronze Star for Cape Glouces- 
ter, a Gold Star, and a Navy Cross. And, for his incredible 
expedition against Charlemagne, November 1, 1919, the 
Medal of Honor. 

The Herman Hannekens are a rare breed, it is true. Yet in 
all Americans there is much of the courage and character 
which they possess in such unusual abundance. Richer than 
gold, greater, even, than our material resources, it is the living 
wealth behind one of the world’s soundest investments— 
United States Savings Bonds. It backs our country’s guaran- 
tee: safety of principal up to any amount, and an assured rate 
of return. For real security, buy Bonds regularly, through 
your bank or the Payroll Savings Plan, and hold onto them} 


Now Savings Bonds are better than ever! Every Series 
E Bond purchased since February 1, 1957, pays 34% 
interest when held to maturity. It earns higher interest in 
the early years than ever before, and matures in only 8 


years and 11 months. Hold your old E Bonds, too, They 


earn more as they get older, 
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The United States Air Force through fifty years of leadership in the progress and development 


of Air Power has become an armed force for peace never exceeded in the history of mankind! 
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Arma inertial systems provide : 
maximum effectiveness for air-to-surface 
missiles. If you are interested, contact 

Arma... Garden City, N. Y. 

A division of American Bosch Arma Corporation. 
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